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The Changing Outlook 


java policy should govern the content of 
\ university training in engineering science / 
What policy should govern research? What 
policy should govern relations with the com- 
munity These were the three main questions 
lealt with by Prof. R. V. Southwell in his presi- 
dential address delivered at Cambridge to Section 
No 


me, we believe, would disagree with Prof. South- 


G (Engineering) of the British Association. 


well that the time for a general stocktaking, such 
3 is implied by the questions, has arrived. 


It is a commonplace,” he said, “that the 
houndaries of natural science have so extended 
that no man can hope to comprehend the whole 
f physics or chemistry or any other field. But 
engineering science embraces all these fields ; its 
boundaries extend not only continuously, as know- 
ledge grows in tracts already surveyed, but at 
times by a sudden accretion of new territory—as 
when recently the new technology of plastics came 
to replace, for many purposes, older methods of 
fabrication in wood and metal. What is to 
be our policy in the face of this continuous accre- 
tion of knowledge, seeing there is no corresponding 
increase in the capacity of undergraduates to 


absorb / 

It will be generally agreed that mere lengthening 
or intensification of academic courses will not 
wlve the problem, and that the planning of time- 
Prof. Southwell’s words, ‘‘must be 
onditioned first and foremost by ineluctable limits 
to the instruction we can give with confidence that 
it will really be assimilated”. No intensification 
or lengthening of courses can guarantee the pro- 


tables, in 


duction of men of personality, educated to take 
wide views, which Prof. Southwell tells us are 


what industrialists demand. The filling of every 


for Engineering Science 


hour of the working day by lecture or laboratory 
courses, which leave little or no time for “under- 
graduate activities’, may well cut out just that 
a university training most likely to 
that should be 


part of 
develop the very qualities 
produced. 

Clearly, in shaping courses, the purpose which 
they are to serve must be decided, and here Prof. 
Southwell’s view is clear: ‘‘their purpose is to train 
recruits for industry, and the taking of honours 
in a final examination should indicate an assimila- 
tion of engineering principles adequate in a man 
who is starting a professional or industrial career— 
but not more than this”. With that end in mind 
he sees that “‘the real and difficult duty of a pro- 
fessor is to decide, not what subjects of instruction 
should be included because of value, but what can 
be omitted on the ground that, pushed into a 
mind already taxed, it will push out something 
still more valuable’. 

But how decide what can be omitted? Prof. 
Southwell would call industrialists into council ; 
and in this connexion he puts his finger on a vital 
spot. Very rightly, he insists that the time is past 
when a student's three years at the university and 
his two years’ apprenticeship can be regarded as 
distinct phases in training. The five years should 
be an integrated whole devoted to a single objective. 
He would therefore, with the industrialists, work 
out a plan to secure the recruits which are wanted. 
He would not neglect the importance of leisure 
in the formation of personality, and he would ask 
that industrialists scrutinize syllabuses, so that 
they may say whether items can be omitted either 
as never likely to be applied in practice or as being 
easily and more appropriately learned in works. 





590 


He displays a proper educational care. He would 
not engage to drop a subject simply because an 
industrialist has not found it useful—that may 
be an accident of particular interests—but he 
would examine suggestions and find out, perhaps, 
“much that has crept into our courses more by 
accident than design”’. 

There will be general agreement with all this : 
but there are difficulties which must not be over- 
looked. Who are the industrialists to be called 
in? Is there a body of industrialists who can be 
asked to do what is required ? The idea has been 
used, of course, in certain technical colleges : but 
when the need is for the re-shaping of university 
syllabuses, something more is required of the 
details of how industrialists are to be secured 
who can and will help in this work. 

With Prof. Southwell’s views on research we are 
in entire agreement. He has given the answer to 
the pessimistic view that engineering research at 
universities is doomed because, as it makes even 
fuller use of mathematics and physics and chem- 
istry, its problems will be such as must more and 
more be referred to specialists in those subjects, 
and because of the vastly increased provision for 
ad hoc experimentation which has been made since 
the Great War in Government departments and 
in industrial concerns. As he points out, the 
engineer’s problems are inexorable and he must so 
recognize them. The physicist, for example, is free 
to choose his “‘shapes”: they “are not dictated by 
constructional or manufacturing requirements, 
nor his materials by considerations of strength 
and cost’. There are still countless problems of 
engineering, too difficult for routine investiga- 
tion, which will provide vast scope for academic 
engineers. 

When Prof. Southwell comes to the question of 
engineering as it concerns the life of the com- 
munity, he reminds us that, because man has not 
learned to use his mastery of Nature wisely, he 
now often questions its value. “Because engineer- 
ing includes guns, battleships, aeroplanes, tanks, 
therefore engineers are regarded as a class more 
than others responsible for the horrors of modern 
So runs the argument (with variations, of 
course; sometimes it is the chemist or some 
other specialist, but practically always it is “the 
scientist”) we hear so often in these days of 
international trouble and crises. Prof. Southwell 
answers that the engineer is as much responsible 
as any man, but no more. We ought to be grateful 
for his succinct summing up of the matter when 


war.” 
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he says: “When men talk of ‘beneficent’ and 
‘destructive’ science as though we were free t 
pick and choose, then I say they have not eve, 
begun to understand what science is.” viously 
we cannot have the benefits of science without its 
risks and temptations. 

When the impact of science on life produce 
grave problems, hard and clear thinking jg yp. 
quired ; but here Prof. Southwell’s view is tha 
“we only confuse the issue when we intervene q 


specialists in discussions which concern us really 


not as specialists, but as members of a com. 
munity”. He thinks, therefore, that the scientif 
worker must come to political discussions yp. 
labelled, in hours of leisure rather than give 
support to a notion that political problems yi 
yield to something known as “the scientifi 
attack”. “Talk to me of the scientific approach 
in physics and I shall have some idea what you 
mean .. . talk to me of a ‘scientific approach’ to 
problems of real life, I shall suspect you of in. 
dulgence in mere jargon.”” He goes on to say that 
instead of defending himself against the charges of 
dreadful responsibility for horrors, the man of 
science should devote himself to instilling into the 
public mind a clearer notion of the aims with 
which real scientific work is done. 
notion of the ‘wonders of science’’ performed by 
workers aloof and remote from the world might 
be cleared up by giving a picture of these people 
doing their jobs and “seeking truth like artists 
because they must”’—a picture not of the treasure 
found, but of the quest in search of it. 

Such popular misconceptions must certainly be 
cleared up; but that is not enough. It may kk 
argued that the search for abstract truth is not 
sufficient. Truth is relative, and the search for it 
must have some relation to the life of the com- 
munity. For that reason a “scientific approach to 
problems of real life’ cannot be regarded as mere 
jargon: and while it is not necessary to believe 
that a specialist in a particular subject wil 
necessarily think clearly on matters of ethics and 
politics, nevertheless a scientific approach t 
modern problems can be formulated with enormous 
benefit to the modern world. 

Prof. Southwell is to be congratulated on his 
stocktaking—the more so because he urges the 
obvious need for planning as the outlook fo 
engineering science changes, and because, if that 
planning is to be done efficiently, we must strive 
to find agreement on problems which will n0 
lightly tax both courage and skill. 


The popular 
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A Pioneer of Long-Distance Telephony 


The Collected Papers of George Ashley Camp- 
bell, Research Engineer of the American 
Telephone and Telegraph Company 

Pp. xii + 581 + 1 plate. (New York and London : 
\merican Telephone and Telegraph Company, 
1937.) 

k. G. A. Campbell, who has recently retired 
D from active service with the American 
Telephone and Telegraph Company, is well known 
to telephone engineers for his many contributions 
to the theory and practice of telephony. One of 
his best-known inventions is the ‘wave filter’ 
which bears his name, by means of which the 
harmonics in the electromotive waves produced 
by a generator are effectively suppressed by means 
ofa multiple system of condensers and inductances. 
To commemorate his retirement, the American 
Telephone and Telegraph Company has issued this 
handsome volume of his collected papers. The 
representative of this company in Great Britain 
has written stating that requests for copies of the 
hook will be entertained so long as the somewhat 
imited number of volumes printed lasts. Requests 
should be addressed to Dr. L. F. Morehouse, 
\merican Telephone and Telegraph Company, 
Bush House, London, W.C.2. 

A few years after the invention of the telephone 
by Bell, the present plan of organizing the Bell 
System had been evolved. The unusual require- 
ments of the telephone industry were met by an 
rganization having licensee-telephone units and 
» manufacturing unit grouped around a parent 
company. In 1897 the American Bell Company, 
the functions of which as the parent company 
were taken over later by the American Telegraph 
and Telephone Company, had by gradual steps 
built up a research organization of physicists, 
hemists and engineers. It was then located in 
Boston under the direction of Dr. Hammond V. 
Hayes. In 1937, this department appears a small 
group, but so late as 1897 organized industrial 
research was scarcely known outside the Bell 
System. In those days the Bell System had 
325,000 stations; compare this with the 14 
million stations of to-day. 

Forty years ago, long-distance telephony had 
begun to come to the front, but line costs were 
high and a practically commercial range did not 
exceed a’ thousand miles. Hence the two main ob- 
jectives were to secure better and more economical 
circuits and to explore the possibilities of reaching 
greater distances. The rapidly expanding telephone 
business about large cities soon made it necessary 


n.p 


to place telephone circuits in cables. The study 
of these circuits presented many problems to the 
engineer and called for considerable mathematical 
knowledge. Dr. Hayes was faced with the problem 
of adding to his staff one who had a good working 
knowledge of advanced electrical theory—work 
recently developed by Kelvin, Maxwell, Weber, 
Heaviside and others of the great mathematical 
physicists of the nineteenth century. He appointed 
Dr. George A. Campbell, a graduate of the Massa- 
chusetts Institute of Technology, who had also 
had five years study at Harvard, Paris, Vienna 
and Géttingen. This appointment was fortunate 
and timely for the communication industry. 

In an introductory chapter, Mr. Colpitts says 
that soon after Campbell’s appointment he was 
engaged in developing cable circuits. At the same 
time and independently, Prof. M. I. Pupin was 
engaged on the same problem, and his patent 
slightly anticipated Campbell’s. The Associated 
Companies immediately acquired Pupin’s patents. 
Campbell’s analysis was more thorough and led 
him to formule more convenient than his rival’s. 
The latter alone were employed for the building 
of loaded lines in the United States. When en- 
gaged in this work, he invented his famous wave 
filter. 

It was found that all the questions relative to 
loading coil design depended on the quality of the 
iron used in the core. The best results were ob- 
tained using iron of normal permeability and very 
high resistivity. In 1900 a successful experiment 
was carried out between Bedford, N.Y., and 
Brushton, Pa., a distance of 670 miles over a 
loaded cable. Campbell was the inventor of the 
single-transformer anti-sidetone circuit which is 
now almost universally used. 

Perhaps Campbell’s best known paper is that “On 
Loaded Lines in Telephonic Transmission’’ pub- 
lished in the Phil. Mag. in 1903. Even at that 
early date he had begun to consider the problem 
of the high-pass and the low-pass wave filters. As 
an early investigator of antenna arrays to secure 
directional transmission, Campbell did excellent 
work and holds certain fundamental patents in this 
field. He is at present taking a leading part in 
the struggle to get the adoption of a rational 
system of physical units. 

Although the volume extends to nearly 550 
pages, all Campbell’s researches are not included 
in it. We hope that he will continue his researches 
for a long time to come. 

A. R. 
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Aspects of Nuclear Physics 


(1) The Newer Alchemy : 

based on the Henry Sidgwick Memorial Lecture 
delivered at Newnham College, Cambridge, Novem- 
ber 1936. By Lord Rutherford. Pp. viii + 68 + 13 
plates. (Cambridge: At the University Press, 
1937.) 3s. 6d. net. 


(2) Elements of Nuclear Physics 

By Prof. Franco Rasetti. Pp. xiv + 327. (London, 
Glasgow and Bombay: Blackie and Son, Ltd., 
1937.) 18s. 6d. net. 


(3) Die Atomkerne 

Grundlagen und Anwendungen ihrer Theorie. 
(Physik und Chemie und ihre Anwendungen in 
Einzeldarstellungen, Band 2. Von Dr. C. F. von 
Weizsacker. Pp. viii +214. (Leipzig : Akademische 
Verlagsgesellschaft, m.b.H., 1937.) 16 gold marks. 


(4) Einfiihrung in die Kernphysik 
Von Dr. H. Kallmann. Pp. vi + 216. (Leipzig 
und Wien: Franz Deuticke, 1938.) 12 gold marks. 


(5) An Outline of Atomic Physics 

By members of the Physics Staff of the University 
of Pittsburg. Second edition. Pp. ix + 414. 
(New York: J. Wiley and Sons, Inc.; London : 
Chapman and Hall, Ltd., 1937). 18s. 6d. net. 


COMPARISON of Dr. Gamow’s well-known 

book “Constitution of Atomic Nuclei”, 
published in 1931, with, say, Dr. von Weizsacker’s 
book in the list above, almost persuades one that 
they deal with different subjects. The discovery 
of the neutron and of the positive electron, the 
disintegration of elements by accelerated protons 
and deuterons, and the discovery of artificial radio- 
elements have all taken place since the publication 
of Dr. Gamow’s book. In 1931 only a few examples 
of nuclear processes were known, those of the 
natural radioactive elements at one end of the 
periodic table and those cases of artificial disin- 
tegration produced by a-particles amongst the 
lighter elements. At the present time some 
hundreds of nuclear reactions have been reported, 
new series of transformations have been 
caused, by neutron bombardment, to start in 
uranium and thorium. 

The rapid developments which took place in 
these few years led to many changes in outlook 
and to a wide extension of the field of inquiry. 
When this exciting period was followed by com- 
parative calm, it was natural that many writers 
should seize the opportunity to assimilate the new 
knowledge and to give a connected account of 
nuclear physics in a form suitable for students 


and 


and for research workers. It will be immediate) 
obvious to readers of these books that much of our 
knowledge in nuclear physics is still unsatisfactory, 
and our understanding vague and in omplete 
The subject could not remain long in the stat. 
depicted here. Nor has it. The discovery of a ney 
particle, the Yukawa particle or ‘heavy electrop 
has given a new orientation to many of our ideas 
This may, indeed, prove to be a most significa; 
advance towards a satisfactory theory of nuclear 
problems, but its full bearing has yet to be ap- 
preciated and worked out. In the meanting 
however, the books reviewed here give. in their 
different ways, excellent surveys of the subject 

(1) The late Lord Rutherford’s lecture gives , 
refreshing account of the development of nuclear 
physics. Small as is its compass, it contains the 
essence of the subject. From a brief account of th; 
natural radioactive transformations it leads to a dis. 
cussion of the elementary particles of matter, th: 
experiments on artificial transformations by 4-Dar- 
ticles, and the discovery of the neutron and th 
production of radioactive bodies. There follows ; 
description of methods of producing high-voltage 
ions for use in artificial transmutations and a 
account of some simple cases of transmutation. |; 
its clarity and directness, and above all in its 
stimulating enthusiasm and vitality, this book is 
characteristic of its author. All interested in physic 
should enjoy it. 

(2) This book contains exactly what its title 
implies—a survey of the facts and theories o 
which nuclear physics is based. Prof. Rasett 
gives a general account of radioactivity, the pro- 
perties of the radiations and their interaction with 
matter. He then discusses the properties o! 
atomic nuclei and the theory of nuclear structur 
leading to a description of the artificial transmut- 
tions. The book concludes with a short chapter 
on cosmic rays. 

The important facts are brought out clearly 
and, so far as possible, explained in general terms 
In certain cases, for example, internal conversion 
of y-rays, the a-decay, the general problem 0! 
collisions, a more detailed theoretical analysis 
given. Throughout, the treatment is clear, concise 
and easy to follow. Many illustrations and table 
are given and the printing is good. This is # 
excellent introduction to the subject and it cal 
be strongly recommended. 

(3) Dr. von Weizsaicker assumes a knowledge 
of the experimental facts and builds upon thei 
the general theory of nuclear physics so far as! 
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.; been developed and generally accepted. His 
ook will appeal both to the experimental worker 
ho wishes to know how far his results can be ex- 
slained, and to the theoretical worker who inquires 
what particular problems require further examina- 
ediately My ton and in what respects the present explanations 
h of car re unsat isfactory. 
sfactor 4sa rule, important questions are first discussed 
mplete, je rom & general physical point of view and then the 
estate mathematical theory is developed in detail. This 
f a ney My procedure is especially useful to the experimental 
ectron’ iy Worker. The subjects dealt with are the founda. 
r ideas fy tions of nuclear theory, the structure of the 
nificant icleus, natural and art ificial transmutations, and 
nuclear i the problem of the 8-disintegration. The treat- 
be ap. jy ment is extremely thorough and complete. 1 here 
vntime ga Many diagrams and tables, and the printing 
n their fy ® good This is a valuable book for those specially 
siect, fg iterested in nuclear physics. — 
shies 4) In many respects Dr. Kallmann’s book is 
nuclear My intermediate between those of Prof. Rasetti and 
ins the Dr. von Weizsacker. It is, broadly speaking, an 
al the count of the present state of the subject in which 
oadis. my the object seems to be not so much to build up a 
er. the general theory of nuclear physics but rather to 
x-Dat. lescribe the experimental results in terms of fairly 
nd the My ‘imple concepts. The formule of quantum 
lows » ff mechanics are usually quoted and not established. 
‘oltage fy This is not to say that the description is 
nd 
on. | 
in 
M 0k ls 
yh vsi 
. Reproductive Rhythm 
les Ol 
rasettif season of Birth : 
e pro-& its Relation to Human Abilities. By Dr. Ellsworth 
n with ® Huntington. Pp. viii+ 473. (New York: John 
ies off Wiley and Sons, Inc.; London: Chapman and 
eture, ® Hall, Ltd., 1938.) 17s. 6d. net. 
muta- 
naptet oe volume is designed to throw light on 
some of the interesting problems connected 
Jearly @ With the seasonal variations in the birth-rate. 
erms. @ Lhe author has managed to collect a great deal 
ersion @ °! material on the month of birth in different parts 





if the world. It seems that accurate information 









m 
sis is 02 the month of birth is not too easy to obtain. 
ncise, | 10 Italy it is common practice to postpone the 
tables @ Tegistration of those born in November and 
is anf’ December until January, since this delays military 
t can Service for a whole year. In pre-War Russia, many 

births which took place in December were not 
ledge egistered until the following January owing to 
them f the fact that the central Government insisted 






that end-of-year reports should be sent in, even 
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qualitative rather than quantitative. The book is 
clearly written and the arguments are easy to 
follow. It will fill a useful place in the literature 
of the subject. It should perhaps be mentioned 
that the date on the title-page is 1938 although 
the book appeared in 1937. 

(5) This is the second edition of a most useful 
and interesting book for the general student of 
physics. It deals mainly with atomic structure 
and the nature of radiation, but two chapters are 
given to radioactivity and nuclear structure. The 
theory of relativity is discussed and there is a long 
and interesting chapter on astrophysics. For a 
general text-book on atomic physics the scope is 
very wide. 

It is inevitable that some minor inaccuracies and 
loose statements should occur. Thus we read, on 
p. 44 in the nuclei of the heavier atoms, 
electrons and protons are closely packed together”’. 
On p. 260, the mass of the proton is given as 
100815; this is the mass of the hydrogen atom. 
The illustrations and diagrams are on the whole 
very good, but here again are some which are not 
up to the high standard of the book. For example, 
the reproductions on p. 230 might be better ; the 
photograph of p. 258 is not what the legend says 
it is. These, however, are small defects in what is 
an admirable and stimulating book for the in- 
quiring student. 


in Man 








though they were incomplete. This end-of-year 
error is common to a great deal of data on the 
month of birth. 

The author’s main thesis is, “that man has 
acquired an innate reproductive rhythm which is 
set in motion by the weather and such related 
conditions as sunlight and diet, and which is so 
adjusted that the young are born at the season 
when their chances of survival are greatest”. A 
little later in the book, after a discussion of the 
seasonal distribution of births, he concludes that 
the basic reproductive rhythm depends primarily 
on temperature, factors such as diet being of 
secondary importance, and that the optimum 
mean diurnal atmospheric temperature for con- 
ception to take place is 62° F. The author main- 
tains that the chief advantage of an infant being 
born in the late winter or early spring lies in the 
fact that at that time there will be an increasing 
supply of milk for the following months, and that 
the infant will have developed sufficient control 
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of body temperature before the onset of the heat 
of summer. 

The effects of fasts, feasts and religious cere- 
monies seem to have a considerable influence on 
the incidence of conceptions, especially among 
highly superstitious peoples such as existed in 
pre-War Russia. Unfortunately, no post-Revolu- 
tion figures are available for comparative purposes. 
A great deal more information is needed on the 
season of marriage, and the month after marriage 
when the first child is born, together with the 
economic circumstances underlying such seasonal 
variations as do occur, before the hypotheses in 
this book can be established. 

The discussion of the season of birth of abnormal 
types such as psychotics and mental defectives is 
intermingled with much unusual and unconven- 
tional theory. We read on p. 396 that “the most 
important cause of mental deficiency is environ- 
mental conditions which act upon the child during 
pregnancy, at birth, and onward throughout life’. 
There may, of course, be some truth in this 
statement ; but if it is untrue, then this section of 
the work is largely invalidated. 


Study of 


Bantu Beliefs and Magic : 

with particular reference to the Kikuyu and 
Kamba Tribes of Kenya Colony ; together with 
Reflections on East Africa after the War. 
Hobley. Pp. iii+ 368+ 11 plates. 
H. F. and G. Witherby, Ltd., 1938.) 


some 
By C. W. 
(London : 
15s. net. 


ME: HOBLEY’S study of Bantu beliefs and 

magic, dealing more specifically with the 
Kikuyu and Kamba peoples of Kenya, was first 
published in 1922. It was at once recognized as 
work of the first order, both as a study of these 
African peoples, and as a contribution to the 
general stock of anthropological material, most 
notably perhaps in its observation and interpreta- 
tion of the place of the concept of thahu, the ‘curse’, 
as an element in their life and thought. The 
importance of this concept was duly stressed by 
Sir James Frazer in his preface to the original 
edition. The book has long been out of print. A 
new edition is welcome, not only because it makes 
accessible once more a book essential for the 
student, but also because much water has passed 
under the bridge since its original appearance. 
Mr. Hobley can now compare present-day condi- 
tions with his diagnosis of the native situation in 
the immediate post-War years. 

The comparison redounds to the credit of Mr. 
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As the book proceeds, more weight is placed on 
the effect of atmospheric temperature on the 
seasonal distribution of births and less on other 
factors such as diet. On p. 417 we read tha 
“Temperature appears to be the main factor” 
Most of the work done on the relationship between 
diet and fertility has been entirely neglected 
There may possibly be some powerful and direc 
relationship between atmospheric temperature and 
fertility, but on the other hand 
not. 

It is always a difficult task to make « critica) 
estimate of the value of a book of this size. The 
author tells us that the work has taken two vears 
but in view of the immensity of the problems 
studied, which are biological, psychological and 
sociological, it would be unfair to expect 
than a general survey of the field and « set of 
likely hypotheses worthy of investigation. The 
spirit of enthusiasm which pervades this work 
should do much towards stimulating further re 
into this interesting and unexplored 


there may 


more 


search 
field. 


R. M. W.T 


the Bantu 


Hobley’s understanding of the people and the 
sanity of his judgment. He is no doctrinaire ; he 
gauges the needs of the moment with the eye of 
an administrator. Although it is now many years 
since he retired, he has kept closely in touch wit! 
the trend of events, while his detachment fron 
controversial strife is obvious. 

Mr. Hobley shows a ready appreciation of the 
value of the work of the native councils ; but ir 
his view the crux of future development is educa- 
tion, with finance as a stumbling block. Missionary 
education, though economical, is deprecated as for 
the most part in the hands of those who ar 
untrained. At the same time he does not agree 
with the views of Lord De La Warr’s Commission on 
the necessity for developing a system of higher 
education. Mr. Hobley would rather see efforts 
concentrate on secondary education. He hols 
that the young African is not so intelligent as the 
average European, though malnutrition may ' 
in part responsible. The best solution of Africa: 
problem he can find is co-operation. It may l 
that his wisest advice is “Trust the settler’ ; bu 
by ‘Young Africa’ he is not as yet greatly im- 
pressed. 

However much any reader may disagree wit 
Mr. Hobley on specific points, he will have 
admit that, as a whole, his survey is judicial in ' 
attitude and in its outlook sane. 
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La notion de temps: 
yhysique et relativité, la dynamique du point 
77. (Paris : 





temps } 
matériel. Par Ernest Esclangon. Pp. iv + 
Gauthier-Villars, 1938.) 20 francs. 
HERE is nothing very new in this little essay 
s| by the Director of the Paris Observatory ; but 
it is a lucidly written contribution to that subject 
which is now almost universally known as the 
philosophy of science. M. Esclangon introduces his 
discussion by a consideration of metaphysical time, 
which he decides can be reduced to a sensation that 
is individual in every of us, and owes its 
existence to a kind of biological clock to which we 
refer our Sensory perceptions. The extension of this 
idea to a Being who, although infinite and therefore 
bevond our powers of conception, yet dominates the 
min erse and is equipped with a form of consciousness 
akin to our own, has given birth to the illusion of a 
real and absolutely independent time. This illusion 
has only been dispelled—with considerable difficulty 
from human minds by the concept of relativity. 
M. Esclangon concludes that, apart from the various 
‘times’ defined by a series of conventions which are 
the creation of science and form the subject of dis- 
ussion of the rest of the book, there is only this 
subjective, individual time, of which the true nature 
must for ever remain mysterious and impenetrable. 
For the rest, M. Esclangon discusses these various 
of which one example is the ‘time’ 
examines the 


one 





scientific times 
of the special theory of relativity 
principle of reciprocity with a description of Fizeau’s 
experiment, the invariance of natural laws in uniform 
translation and the equations of dynamics which are 
leduced from the principle of reciprocity. He does 
not minimize the difficulties involved in all physical 
theory, and is of the opinion that at present no firm 
territory is to be found in those regions which lie at 
the frontiers of present-day science. A. v. Z. 


Bird Flocks and the Breeding Cycle: 
a Contribution to the Study of Avian Sociality. By 
Dr. F. Fraser Darling. Pp. x+124+1 plate. (Cam- 
At the University Press, 1938.) 6s. net. 
tk author spent about two years on uninhabited 
Priest Island, off the north-west coast of Scot- 
land. There he observed the breeding behaviour of 
the sea-birds, particularly of the lesser black-backed 
and herring gulls. He reports on his observations in 
this book, and presents a shrewd conclusion which 
one feels may lead to the solution of many problems, 
such as the lack of elasticity or recuperative power 
in the population of a species when its numbers fall 
below a certain level. It is understood by the majority 
of naturalists that the breeding behaviour of indi- 
vidual pairs is a sufficient stimulus to bring mating 
to its successful conclusion. Now Dr. Darling finds 
in certain birds which have social habits that the 
proper pitch of emotion can only be reached by the 
combined behaviour of a certain minimum population. 
This is an important contribution to the study of 
animal behaviour, and a book which brings to the 
layman from the authority himself the result of his 
scientific observation. J.D. M. 
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The Hypothalamus : 

Morphological, Functional, Clinical and Surgical 
Aspects. By Dr. W. Le Gros Clark, Dr. John Beattie, 
Dr. George Riddoch and Norman M. Dott. (The 
Henderson Trust Lectures, Nos. 13-16). Pp. xii +212. 
(Edinburgh and London: Oliver and Boyd, 1938.) 
12s. 6d. 


Nae importance of the region of the brain near 
the pituitary gland has been recognized with 
increasing clearness in recent years, and a review 
of modern knowledge of the hypothalamus is therefore 
welcome. The book consists of an amplification of 
the Henderson Trust Lectures which were delivered 
in Edinburgh in October 1936 by the four authors. 
Prof. Le Gros Clark’s section gives a detailed account 
of the development and anatomy of the hypothalamus 
in mammals, with a special section on man and 
smaller sections on reptiles, amphibians and fishes. 
Dr. Beattie discusses the physiological 
which has led to the conclusions that the hypothalamus 
controls sleep, the pituitary and the reactions of the 
body to heat and cold, and that the anterior portion 
controls the parasympathetic system and the posterior 
portion the sympathetic system. Dr. George Riddoch 
discusses the pathology of the region and Mr. Norman 
Dott describes four which he removed 
tumours. Both of them independently describe the 
clinical symptoms and signs associated with hypo- 
thalamic disease—the hunger and the thirst, the 
obesity and the cachexia, and the disturbances of 


net. 


evidence 


cases in 





sleep, sex, temperature, and the stomach. 

The book is attractively produced with more than 
a hundred figures and diagrams and an adequate 
bibliography. 


About Petroleum 
By J. G. Crowther. Pp. xiv + 
University Press, 1938.) 7s. 


181. (London: Oxford 


6d. net. 


HERE are a great many people who use petroleum 
in some form or other every day of their lives 
without really knowing anything about it. Some of 
them from time to time are actuated by the desire to 
find out what it is and where it comes from. Un- 
fortunately, however, petroleum is such a com- 
plicated substance, both chemically and physically, 
that the normal run of text-books is comprehensible 
only to those who have specialized knowledge of the 
subject. Mr. J. G. Crowther in his book anticipates 
questions that must arise in the minds of motor 
drivers, business men, housewives and others in the 
course of their daily duties, and endeavours to give 
simple answers to these. The result is that within the 
confines of a slim volume information is given in a 
form palatable to the non-scientific mind on all major 
aspects of petroleum technology. The text is amplified 
by means of carefully selected photographs and easily 
interpreted diagrams. Moreover, there is an ex- 
haustive index which facilitates easy reference to the 
vast number of facts which have been used as a basis 
of this work. There is little doubt that the author's 
aim will be achieved and that this book will serve 
as an excellent primer to more comprehensive treatises 
on petroleum. 
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German Forestry 
By Prof. Franz Heske. 
(New Haven: Yale University Press ; 
Oxford University Press, 1938.) 14s. net. 


Pp. xxv +342+ 16 plates. 
London : 


6 ie is a large book of 342 pages, and has been 

chiefly written for the American forester. Dr. 
Heske deals chiefly with forest economics and policy. 
The character, extent and ownership of forests in 
Germany, the growth, production and utilization of 
wood materials, and the general public services of 
the forests in the protection of watersheds, in the 
conservation of wild life, affording recreation and in 
maintaining industries, employment and stabilizing 
communities. An interesting fact is stressed. Until 
recently the management of the forests was under 
the different German States, with a consequent 
difference in policy. A greater measure of control of 
policy by the central Government is now being 
introduced, a factor which is all to the interests of 
the country as a whole. 

The new departure in such well-established forestry 
countries as Germany and the former Austria would 
appear to merit close attention in India, where the 
devolutionary pendulum has swung so strongly in 
the contrary direction. 


A Bibliography of Eastern Asiatic Botany 

By Elmer D. Merrill and Egbert H. Walker. Pp. 

xlii+719. (Jamaica Plain, Mass.: Arnold Arboretum 

of Harvard University, 1938.) 12.50 dollars. 

_ magnificent volume, which in truth deserves 
the hackneyed adjective ‘monumental’, places 

all workers on the botany of the Far East in a deep 


debt of gratitude to the indefatigable authors. The 
area covered comprises China, Japan, Formosa, 
Korea, Manchuria, Mongolia, Tibet, eastern and 
southern Siberia, and neighbouring regions. The 


main body of the work consists of an alphabetical 
index of authors, under whose names the references 
are arranged chronologically. The scope of each 
reference is briefly summarized. In addition there 
are separate general, geographical and systematic 
indexes, and three appendixes on Oriental biblio- 
graphy. 

The volume contains references up to and including 
1936, and appears to be remarkably complete. The 
authors and sponsors are to be congratulated on the 
production of a work which will greatly lighten the 
labour of future research in the flora of eastern Asia. 


The Dragonflies of the British Isles 
By Cynthia Longfield. (The Wayside and Woodland 


Series.) Pp. 220+ 260 illustrations. (London and 
New York: Frederick Warne and Co., Ltd., 1937.) 


7s. 6d. net. 


lagen handy manual should prove of material help 

in popularizing the study of British dragonflies. 
It is the first to appear on the subject since Lucas’s 
handbook of 1900, which is expensive and now out 
of print. Miss Longfield has achieved a judicious blend 
of scientific accuracy with an absence of all except 
a very few technicalities, which is what is needed in 
a work of its kind. It will serve as a guide to the 
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identification of native British species and an intr, 
duction to their habits and distribution. Methods of 
collecting and preserving specimens are (| ‘scribed, 
while a scientific classification of these insects ;, 
appended at the end for those who need it. [i j. 
up to date, fully illustrated and, in ever way, a 
reliable little volume. We hope that it wil! aroyg 
more interest in these insects than prevails at present. 
for there is much spade work, such as their range 
of distribution in the British Isles, which the amateyy 
might study to advantage. 


Mechanics, Molecular Physics, Heat and Sound 
By Robert Andrews Millikan, Prof. Duane Roller and 
Prof. Earnest Charles Watson. Pp. xiv + 498 +54 
plates. (Boston, New York, Chicago and London: 
Ginn and Co., 1937.) 4 dollars. 


’T HIS text-book, by American authors, seems to 

be nearly an ideal one for the intermediat, 
science examination of British universities. The style 
is excellent, and it contains many beautiful plates 
illustrating the history of physics. It is perhaps 
particularly valuable for the presentation of mechanies 
as a branch of physics, with its mathematical side, 
although not shirked, put in its proper perspective ; 
but the other sections are almost equally good. A 
student who has used this book will not have to 
relearn what he already knows in any essentially new 
way on proceeding to more advanced work. 


Hohenstrahlung (Ultrastrahlung) 
Von Dr. Erwin Miehlnickel. 
Forschungsberichte, Naturwissenschaftliche 
herausgegeben von Dr. Raphael Ed. 
Band 44.) Pp. xvi+316. (Dresden und Leipzig: 
Theodor Steinkopff, 1938.) 23.50 gold marks. 


TUDY of the cosmic radiation has entered on a 
new phase with the recognition of the probable 
existence of a heavy electron. Dr. Miehlnickel’s 
account of the subject deals with the ground covered 
prior to this discovery. It is written in the style of 
Meyer and Schweidler’s handbook of radioactivity, 
and although primarily categorical, is nevertheless 
full of interest. For a book of this type the illustra- 
tions are good, but it would have been improved by 
more Wilson cloud pictures. The most valuable 
feature of the book is the classified bibliography 
interspersed throughout the text. 


(Wissenschaftliche 
Reihe, 
Liesegang, 


Bombylliidz of Palestine 
By E. E. Austen. Pp. ix+188+4 plates. (London: 
British Museum (Natural History), 1937.) 15s. 


She ~ monograph is concerned with the rich 
fauna of Bombyliide found in the relatively 
small country of Palestine. The bulk of the collection 
upon which it is based was formed by the author 
during the Palestine campaigns of 1917-18 in the 
Great War. Out of 128 species or varieties dealt with 
in its pages no fewer than 46 are described as new. 
The work is a model of its kind—admirably clear 
descriptions, first-rate text-figures and excellent 
printing. It does credit to all concerned in its pro- 
duction. 
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Ley-Farming and a Long-Term Agricultural Policy* 





By Prof. R. G. Stapledon, C.B.E. 


N view of the immense amount that has been 
| published during the present century, it is not 
without significance that the leading agricultural 
‘ournals contain but few articles dealing primarily, 
or even remotely, with the rotation, and next to 
nothing relative to the basal philosophy of the 
rotation. The truth is that agricultural thought 
in recent decades has turned ever more exclusively 
towards the narrow, too narrow as I think, path of 
commodities, each considered as such. Excessive 

concentration on commodities leads inevitably 

towards monoculture, and to what we too lightly 
please to call specialization, and leads away from 
the rotation and ultimately to disaster. Greatly 
daring, then, I have set myself to combat this 
modern fetish of over-concentration on commodities. 
Such is the precarious state of the world to-day, 
and of Great Britain in particular, that there can 
be only one approach to the problems of agricul- 
ture, and that is the national approach. It so 
happens, at least it appears to me, that the present 
needs of the State, and also the more menacing of 
the foreseeable contingencies, unite to demand one 
and the same essential contribution from our 
agriculture. It is not for me to attempt to decide 
whether war danger, or the danger of our about- 
rapidly-to-dwindle population is the greater peril ; 
little less disconcerting are the effects of soil 
erosion and soil depletion in those countries from 
which we are wont to obtain abundant and cheap 
supplies of food. I am concerned with a long-term 
agricultural policy, the kind of policy that would 
take at least ten years to put into full operation, 
and consequently we have to consider not so much 
immediate war danger as such, a danger that owing 
to our island position would seem to be something 
from which it is now difficult to see how we shall 
ever escape. I believe the extent of the influences 
of soil erosion and depletion are not even yet fully 
realized. All methods of countering this must in 
the last resort react against the British housewife, 
and must tend to increase the cost of overseas 
production, while taking soil erosion, soil depletion 
and land deterioration together, a vaster area of 
the globe is undoubtedly affected than is generally 
supposed. 

The immediate, and on all hands generally ad- 
mitted, need of our peoples is an abundance of 
fresh food. An abundance of fresh food is not 
compatible with a superabundance of permanent 


* From the presidential address to Section M (Agriculture) of the 
British Association delivered at Cambridge on August 19. 


grass. Since permanent grass flows like the sea 
right up to the very doors of some of our largest 
centres of population, such centres of population 
are automatically denied an abundance of really 
fresh vegetables. 

To sum up so far, and on the strength of the 
various considerations I have brought forward, I 
would say this. What is demanded of our agricul- 
ture is, first, to maintain as large a rural population 
as possible, for probably on a large and contented 
rural population depends to a marked degree the 
increase of our population as a whole; secondly, 
to maintain as large an acreage as possible in a 
highly fertile and always ploughable condition ; and 
thirdly, so to conduct our farming as to allow at 
all times, and in all places, for the absolute 
maximum of flexibility in commodity production. 

Four systems of farming, namely, arable, ley- 
farming, nondescript and permanent grass, account 
for most of the farms of Great Britain. Unless we 
know the number of farms and the gross acreage 
of such farms operating on each of these systems, 
we know next to nothing as to how Great Britain 
stands relative to potential food production. 
Furthermore, schemes for helping the farmer via 
commodity subsidization and by planned market- 
ing cannot be assessed in their influence on the 
maintenance and enhancement of soil fertility— 
and that is what matters above all things—unless 
we know the systems of farming under which the 
assisted commodities are being predominantly 
produced. How much quota wheat, for example, 
is being produced respectively on arable farms, 
nondescript farms, or on ley farms? Where is 
most of the milk being produced—and this is a 
matter of fundamental national importance in the 
interest alike of the health of the cattle and of the 
children of this country—on nondescript farms, 
permanent grass farms, or on ley farms ? Where 
is most of the permanent grass of the country ; and 
where is the best and where the worst—on nonde- 
script farms, or on permanent grass farms ? These 
are all essential facts to be known in the formula- 
tion of a long-term national policy for agriculture. 
The facts are only on the land; the agricultural 
statistics cannot give anything approaching a full 
answer to any one of these questions. 

The answer to these questions, and to equally 
important questions connected with facilities at 
the farmstead and over the fields (watering, 
drainage, and the condition of fences), can only 
be given by a properly conducted survey carried 
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out over the whole country and on a uniform plan. 
Map also the type or class of all the rough grazings 
and permanent grass (in a manner broadly similar 
to the survey of Wales recently undertaken by my 
department), and map the ploughability of the 
several fields: then, and only then, should we 
know where we stand. To conduct such a survey 
would be a relatively simple matter. To my mind, 
until such a survey is put in hand, and the lessons 
of the same—cruel and bitter the lessons will be— 
duly digested, there is little hope that the country 
at large will realize either the deplorable condition 
of our acres or their immense potentialities. The 
first necessity from all points of view—that of the 
statesman, the townsman, farmer and countryman, 
in short, that of the nation— is literally and in fact 
to put rural Britain on the map. 

Only when rural Britain is on the map shall we 
be able, amongst other matters, to decide where in 
the national interest it is desirable to extend arable 
farming, and where ley-farming, and where it may 
be necessary or permissible to tolerate nondescript 
and permanent grass farming. 

In my view no problems so much as those of grass- 
land demand prolonged and large-scale agronomical 
investigation. I would wish to distinguish between, 
on one hand, agronomical research, and on the 
other, scientific research as normally understood 
and conducted. The major aim of agronomical 
research, which is essentially field research, is to 
study all the factors which are operative at once 
and together, and in their natural interplay, for 
“nature is a theatre for the inter-relations of 
activities’. Such a procedure, it may be said, is 
impossible, or at least unscientific. It is certainly 
not impossible, and if it is unscientific it will yet 
remain agronomical, and many of the problems of 
agriculture are more likely to be solved, shall I 
say, by agronomical investigation than by scientific 
research, while nearly all the results of scientific 
research have to pass through the sieve of an 
immense amount of agronomical investigation 
before they can be made useful, and in some cases 
perhaps before they can be other than positively 
dangerous to the practitioner. 

The technique of agronomical research entails a 
great deal more than blindly following all the 
elaborate rules and regulations laid down by the 
statisticians ; indeed, such rules and regulations 
are of no fundamental significance in the proper 
planning of an elaborate series of field experiments. 
They are sometimes, but by no means always, 
useful in the actual placing of plots on the ground, 
and they are sometimes essential, but are by no 
means always necessary, in the examination of 
quantitative data. One effect of the modern 
glorification of statistical methods has undoubtedly 
been a tendency to obscure the wood by the trees, 
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to concentrate on the part, often an isolated part 
(yield, for example), instead of the whole - and. 
worse still, to fill the agronomist with a medley of 
complexes and inhibitions which have reacted 
adversely on the development of a technique 
adequate to solve a large number of the problems 
that can only be solved by highly complicated 
field experiments. Many agronomists are almost 
too frightened to set up the sort of experiments 
their experiences teach should be set up, because 
they are timorous lest the data could be made 
amenable to statistical analyses. 

Agriculture would have been the gainer if the 
agronomist had never been taught to be timorous. 
and if he had plodded away undeterred and undijs. 
mayed at the details of his own technique, when by 
now perhaps he would have been able to justify 
his claim that what is primarily wanted to-day js 
enormously increased facilities for the conduct of 
field experiments, in contradistinction to field 
trials and demonstrations. That at least is my 
claim, for I claim to be an agronomist, and jin 
that capacity one who has been responsible for the 
setting up of hundreds of weird little field experi- 
ments involving, in all, literally thousands of plots 

As always, however, the greatest and the final 
hope is the farmer himself, for he at least is un. 
trammelled by the technique of science, and is not 
a slave to the fashions current in science, while his 
major training is not in collecting data, but in the 
gentle art of unadulterated observation. Just 
because, therefore, of the immense accumulation 
of scientific knowledge, so much of it but half 
digested in the practical sphere, there has never 
been so urgent a necessity as at present for 
an abundance of well-informed, originally minded 
and affluent pioneers, men willing and eager to 
transgress against every canon of good husbandry, 
and to explore, and almost de novo, the whole 
field of rotation of crops, and the whole idea of 
rotation of pastures of different types and of stock 
over the surface of the farm. 

I have adopted an unusual course in my ap- 
proach to my subject; instead of reviewing the 
data and evidence available, I have in effect 
reviewed my own reactions to the implications of 
the work with which I have been connected for 
the past twenty-five years and more. Perhaps | 
need not apologize for this, for after all, facts and 
data are of no practical use until people grapple 
with the practical implications. Instead of my 
‘facts’—and scientific ‘facts’ are not always cor- 
rect—I have put my grapplings before you, that is 
all, and if justification is necessary, I think sufficient 
justification is the admittedly deplorable conditions 
of a huge acreage of Great Britain, the dilapidated 
condition of many of our farms and farmsteads, 
and the therefore necessarily backward state of 
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much of our farming. Two needs seem to me to 
he crystal clear : first, the conduct of a survey 
on the land—and I believe every agricultural 
wientist, though perhaps not every farmer and 
avery economist, would agree to ‘on the land’ 
somewhat on the lines I have suggested—and then 
ways and means of getting the plough into 
grasslands that the survey conclusively proves 
ht to be ripped up. Working capital, and the 


the 
the 


oug 


orrect expenditure of that working capital, is in 
the last resort the only solution for our derelict 


ind quasi-derelict acres. 

[ like the American idea of loans with a working 
olan: of loans with advice. I do not believe that 
the history of the years since about 1894 shows 
that the spasmodic periods of agricultural pros- 
perity that have on occasion intervened have been 
responsible for a great deal of land improvement, 

¢ for a improvement in the 
equipment productive farming. 
Prosperity as such in agriculture, as in industry, 
is to a large degree a function of equipment, for 
without the necessary equipment it is impossible 
to farm economically, just as it is impossible to 
manufacture economically. 

Again, it is unreasonable to expect that a man 
devoid of working capital, and probably the son 
of a man similarly devoid, should have all the 
knowledge of how best to farm, and particularly 
of how best to improve land (in which art he will 
necessarily have had no sort of experience), in 
sympathy with adequate working capital suddenly 
provided for the purpose. Advice, and some 
measure of control, must necessarily go with credit 
facilities, and in so far as breaking up grassland 
is concerned I like still better the American idea 
of group loans, and of a ‘master borrower’. The 
master borrower’ in this case would be set up as 
, contractor with tractor and necessary equipment 
to break up the grasslands, for it is important to 
renember that ploughing up of this sort is essen- 
tially tractor work, that it interferes with the 
normal routine of an ill-equipped farm, while 
tractors are to all intents and purposes non- 
existent in many of the districts where wholesale 
ploughing up is most necessary. My own ex- 
periences are interesting in this connexion. We 
tested the desire for contracting last year, and had 
three times as many applications as we could fit 
into the acreage we could do, while now, and 
because of the demand our work has created 
locally, a lorry contractor in the neighbouring 
village has acquired a tractor, and is fully engaged 
on contract ploughing. 

[ like also the American idea of being boldly 
eclectic and scheduling particular districts as being 
eligible for their rehabilitation loans. There are 
imumerable districts that should be similarly 


proportionate 
necessary for 
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scheduled and similarly helped in Great Britain, 
but always through financial help cum technical 
advice terminating in an agreed working plan ; 
and here again my own experience comes to sup- 
port my contention, for in those cases where we 
contracted, we only did so when the farmer agreed 
to follow all our advice as to subsequent operations, 
manures and seeds, to the letter, and in all cases 
the farmer has done so, and demonstrably to his 
own advantage. 

The breaking up of derelict grassland is to be 
helped forward not only by loans, but by a re- 
orientation of such working capital as the farming 
community possesses, and also, I think, by a 
reorientation of the monetary and other arrange- 
ments existing between landlord and tenant. 

Ley-farming in my view affords great scope for 
such re-orientation, for it would make possible, and 
on a general scale, a variety of methods of share 
farming. For example, one might conceive of a 
mechanized wheat grower operating over a large 
number of neighbouring ley farms on a share basis ; 
another man on a share basis might be running 
the poultry, the proprietors themselves being 
primarily interested in the adequacy of the rotation 
and farming operations, and possibly in one major 
product—milk, shall we say? By this means 
farmers should achieve a better return on such 
working capital as is available, and also the nation 
should achieve a more balanced specialization 
between farming qua farming and commodity pro- 
duction and disposal. Landlords themselves could 
often think out with advantage methods of sharing- 
in with their tenants, and ley-farming opens many 
avenues of approach to such sharing-in; but 
in any event it behoves the landlords of many 
districts to be alive to changing times, and to be 
ready for the day—not, I think, far distant—when 
better tenants will be found for farms which are 
going concerns on the ley-farming basis than for 
those which are nondescript or permanent grass. 
It may thus prove to be a wise policy to adjust 
leases, and even financially to assist purposeful 
tenants towards that system of farming which will 
accord best with the trend of national and inter- 
national events. 

Let me insist, in conclusion, that the affairs of 
agriculture, slowly moving as they necessarily must 
be, are ill-adapted to respond to the dictates of 
any immediate expediency, for expediency is ever 
shifting, and at the best “is the mere shadow of 
what is right and true’. To be ever prepared 
for change in a world that is ever changing 
can be the only possible basis for a sound agri- 
cultural policy for Great Britain, since we are so 
peculiarly liable to be crucially affected by happen- 
ings beyond our own control, beyond our own 
jurisdiction and beyond our own borders. 
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The Orient and Europe* 
By Prof. V. Gordon Childe 


| parecer are by the conclusion that diffusion 
from Asia to Central Europe is likely, let us turn 
to axiom 4—the prehistoric chronology of Central 
Europe. There the cultural sequence is reasonably 
clear, at least north of the Bakony and the Little 
Carpathians. The divisions which I tentatively 
suggested ten years ago have on the whole been 
fully justified by recent research. But to what 
Oriental cultures shall these several phases be 
compared ? Encouraged by the newly revealed 
proofs of intercourse, let us apply Montelius’s 
fourth axiom to dating the Danubian sequence. 

The earliest bronze objects found in Central 
Europe (in graves and hoards of the Aunjetitz 
culture) include a whole constellation of specialized 
and arbitrary forms of ornament that are now 
known also in historically dated horizons. Ingot- 
torques have been found in Early Dynastic levels 
at Tel Agrab, and recur in North Syria and in the 
Copper Age graves of Ahlatlibel in Turkey. 
Earrings and lock-rings with flattened ends are 
common in Early Dynastic Sumerian graves and 
in the ‘treasures’ of Troy II ; racquet pins are found 
in the Royal Tombs of Ur ; the knot-headed pin 
goes back to Gerzean times in Egypt, and ap- 
pears at Troy Il; its principle was applied to 
Sumerian toilet sets in Early Dynastic times. By 
then tin bronze was already known to the Sumerians 
as to the Lesbians in the time of Thermil. Ina word, 
all the type-fossils of the Early Bronze Age in 
Central Europe and the technical discovery that 
defines the period, can be traced back to somewhere 
about 3000 B.c. in the Orient. On the strictest 
application of Montelius’s axiom the beginnings of 
the Continental Bronze Age should be nearer 2800 
B.c. than 1800! 

So far as Central Europe is concerned, that 
chronology would involve no glaring contradiction. 
Oriental parallels can be found to the types that 
define earlier periods, while Mediterranean shells, 
imported even to the Rhine Valley, prove inter- 
course with the south-east right back to Danubian 
I. Stone battle-axes such as characterize period III 
are found already at Thermi I. The Early Dynastic 
levels of Tel Agrab have yielded rather degenerate 
specimens ; better battle-axes come from the 
al’Ubaid settlement at Arpachiya and from Gawra 
VIII-IX, that is equivalent to Uruk in Sumer. 
Hence Danubian III could be equated with the 
Uruk period. 


*Continued from ». 559. 


Clay stamps, generally called pintaderas, appear 
in Danubian II (and in Kords sites that may be 
older). In form they closely resemble Asiatic stamp 
seals of stone and, like the latter, often bear , 
filled cross design. Their distribution justifies their 
interpretation as copies of Asiatic stone seals. But 
in Asia prototypes can be found so early as Te! 
Halaf times and in the Chalcolithic layers of Alisar 
and there are pedestalled bowls remarkably like 
those characteristic of Danubian II. The upper 
limits for that period could accordingly be pushed 
back to Alisar Chalcolithic or even Tel Halaf 

That is not the end of our comparisons. As 
Spondylus shells were being imported from the 
Mediterranean even in Danubian I times, so some 
Danubian I vases are decorated with patterns in 
which Neustupny rightly sees a representation of 
a double-axe. For the models he looked to Minoan 
Crete. But double-axes were used in Assyria as 
amulets even in Tel Halaf times. So the terminus 
post quem provided by that motive can be relegated 
to a remote Tel Halaf period. 

Testing this long chronology in the other direc. 
tion, it can still be made to work. Aberg and 
Reinecke have indeed insisted on Middle Helladic 
and Shaft Grave parallels to Aunjetitz bronzes of 
period IV. But, on the whole, Middle ®gean 
armament—rapiers, ogival daggers, socketed spear- 
heads—is typologically parallel rather to that 
proper to the Middle Bronze Age or period V in 
Central Europe. A halberd from Shaft Grave IV 
is admittedly an Early Bronze Age type: but 
Forssander has plausibly compared its contours 
with those of a Middle Bronze Age sword from 
Hajdu Samson. The pottery from Middle Bronze Age 
graves at Vattina and from south-eastern Hungary 
includes many tankards and goblets with crinkled 
rims and grooved handles that might be copies of 
well-known Middle Minoan silver vessels. In a 
word, a limiting date about 1700 B.c. for the 
Middle Bronze Age is defensible. 

With the fall of the Mycenaean culture we 
have admittedly reached the Late Bronze Age or 
period VI of Central Europe. The barbarian 
invaders who sacked late Mycenaean Vardaroftsa, 
in the twelfth or eleventh century, brought ceramic 
traditions proper to the Late Bronze Age urnfields 
like Knoviz and Hétting; and this date is for 
once a terminus ante quem for the Continental 
period. An even higher limit might be deduced 
from the fibule and flange-tanged swords that 
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ar in Greece during the thirteenth century. apply to Bohemia and southern Germany, with the 


appe : - : ‘ : 
\ccordingly, the following scheme of European important reservation that agriculture seems not 


hronology might be defended : to have advanced so far as to allow the population 
to be really stable. Denmark and southern Sweden 
are still frankly in the Stone Age. Still farther 


Danubian VI 


(urnfield cultures, fibulae and slash- north food-gathering is the sole economy. 
ing swords) i os .. 1200 B.c. Look back as many thousand years as may be 
bian V necessary to reach Danubian I times, which have 
anubian : 
ae ; _— oe been for this purpose equated with the Tel Halaf 
attina ware, raplers, Ogivail dag- : . “Th . 
\ *F g ne period in the Fertile Crescent. In the Orient we 
gers, socketed spear heads) .. 1700 B.c. : . , 
see already little townships permanently occupied 


Danubian IV by experienced farmers, comprising already expert 
(Bronze, ingot torques, knot-headed craftsmen and supplied by trade at least with 
pins, lock-rings) “ . 3000 B.c. obsidian. In Crete and Thessaly, too, perhaps more 
self-sufficient farmers are still applying sufficient 
science to their fields to be able to live permanently 
grounds for demanding an enlargement and pro- on the same site. But beyond the Balkans nomad- 
longation backward of the neolithic age, archewo- ism reigns. Danubian I peasants are spreading 
logical chronology can be adjusted to meet theirs over the léss, shifting their little hamlets of twenty 
without violating Montelius’s axioms. Danubian I, or so households tonew virgin fields every few years ; 
admittedly the earliest neolithic culture in con- and beyond the frontiers of the léss are only food- 
tinental Europe, would still be limited by Tel gatherers, fishing and fowling along streams in the 
Halaf. If the former have to be dated to the sixth forest, or collecting shell-fish on the coasts. 
millennium, the latter can just as reasonably be Yet earlier still beneath Tel Halaf villages we 
assigned a like antiquity. have glimpses of settled cultivators who, judging 
For the moment let us adopt the maximal dates by the few items of equipment so far recovered, 
asa framework for comparing Asiatic and European were at least as far advanced as the Danubians. 
cultures. How would Montelius’s general view of Even on this extreme chronology, Montelius’s 
the relations between Europe and the Orient be fifth axiom is justified. Oriental cultures are richer 
affected by adopting the long chronology outlined than the contemporary European. Moreover, the 
here? What happens to his fifth axiom if the first picture discloses a very significant cultural 
Central European Bronze Age began about 2800 zoning. As we pass north-westward from the Orient, 
? we descend through regular gradations from the 
By that date we should have the following picture many-sided richness of urban civilization to the 
of the tract we have been surveying. We should see stark poverty and immediate dependence on 
in Egypt and Lower Mesopotamia populous cities, external Nature of food-gathering hordes. Such a 
covering like Erech perhaps two square miles of grading is exactly what would be deduced from 
area, governed by a well-established organization, Montelius’s third axiom. Its discovery in the 
emancipated from immediate dependence on archeological record is the best demonstration of 
environmental conditions by extensive public diffusion that I can imagine. I take it as con- 
works, a rich technical equipment and regular firming the diffusion of bronze-working with all its 
far-flung commerce and all fully literate. Then in economic implications. 
Assyria and Syria come smaller cities, only slightly But on the extreme chronology this demonstra- 
less richly equipped and still at least semi-literate. tion could not be applied to food-production, to 
Farther afield in Anatolia and peninsular Greece the more important discovery-complex that made 
are fortified townships whose walls protect a variety possible what I term the neolithic revolution. 
of specialized craftsmen so well served by regular Montelius’s thesis has come unscathed through 
commerce that metal at least could be freely used the severest test. Even on a chronology based on 
for tools ; their citizens may already need and use geological rather than archeological premises, and 
seals, but seem to be illiterate. Next, in the designed to meet the demands of an extraneous 
Balkans and on the Hungarian plain, we find rustic discipline, his axioms 4 and 5 prove workable. If 
townships occupied principally by farmers. Their geologists demand dates of the order just outlined, 
tural economy is advanced enough to support a archeologists can meet them without sacrificing 
truly sedentary population ; but virtually the sole any essential principles, but preserving intact 
outlet in industry for the surplus is offered by their own proper methods and all the historically 
metallurgical employments, and trade is so im- vital deductions therefrom. But these high dates 
perfectly organized that metal has to be reserved for Central European prehistory have been 
mainly for armaments. The same picture would advanced provisionally simply and solely to test 


If geologists and botanists can show good 
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the applicability of Montelius’s method, and not 
as proved or even probable. To justify them 
archeologically we have had to sacrifice many 
tempting comparisons and to explain away 
observed facts that must be admitted as relevant. 

Remember that down to 1200 B.c. no date in 
European prehistory could be justified archeo- 
logically by an actual object of Oriental manu- 
facture found in Central Europe, still less by an 
admittedly European product in a historically 
dated context. We have had to rely exclusively 
on copies of Oriental models made in Central 
Europe. Remember further that all the types on 
which we have relied enjoyed a long popularity 
in the Orient : seals that could serve as models for 
Danubian II ‘pintaderas’ were current in Crete 
and Asia Minor throughout the third millennium 
and later. Battle-axes for comparison to those of 
Danubian III were brandished equally long in 
central Anatolia, and first appear in peninsular 
Greece in Middle Helladic times. The type fossils 
of Period IV only came into fashion in the East 
in the third millennium, and fashions did not change 
abruptly. Knot-headed pins were still being worn 
in the third (Hittite) settlement at Kusura during 
the second millennium. Ingot-torques, racquet 
pins, lock-rings, and earrings with flattened ends 
are common in Caucasian graves well after 1500 
B.c. The archeological ‘synchronisms’ so far 
considered are really just upper limits. 

Accordingly, until geologists present their de- 
mands with more unanimity and confidence, it is 
permissible to recall other comparisons between 
Central European and south-eastern phenomena 
that entail substantially lower dates for our pre- 
historic periods. Characteristic of Danubian II are 
cubical blocks of clay, with one, or rarely two, cups 
hollowed out in them and perforated at the 
corners. These have been convincingly explained 
as clay copies of Early Minoan block vases of stone. 
Thus interpreted, they would bring the limits of 
Danubian II down into the third millennium under 
axiom 4. 

Found allegedly in an Aunjetitz grave of period 
IV at Nienhagen in Central Germany was a clay 
cup ; its curious handle is strikingly like those of 
the metal Vapheio cups of Late Minoan I, most 
popular between 1600 and 1500 B.c. Parallels 
between Aunjetitz weapons and those of the 
Mycenaean shaft graves of roughly similar age 
have already been mentioned—and explained 
away. Still, the amber beads from these and later 
Mycenaean graves should re-enforce the arguments 
for a parallelism between Central European 
Aunjetitz and Late Helladic Greece. The amber 
trade was a mainspring of the Aunjetitz commercial 
system. Did it involve nothing more than barter 
between barbarians in Denmark, Bohemia, and 
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Upper Italy ? The brilliance of the Early Bronge 
Age in Bohemia would become much more jnteljj. 
gible if that region were already connecte« by the 
amber trade with civilized Greece. The probability 
of such a connexion is enhanced by Piggott’, 
recognition among the amber beads from Kako. 
vatos (Nestor’s Pylos) of massive forms and space. 
plates in the Danish style such as often occur jp 
graves contemporary with Aunjetitz. All these 
pointers converge upon a date for the beginning of 
the Central European Bronze Age a full thousand 
years later than the upper limits deduced from 
the metal ornaments. 

Such considerations are, however, frank!|y specu. 
lative, and can, if needful, be dismissed. It jis less 
easy to explain away certain actual A‘vean or 
Egyptian imports found in an apparently Earl 
Bronze Age context in Central Europe. Sev mented 
faience beads occur in four graves near Szeged 
associated with pottery of the Perjamos type, and 
in two Moravian graves with Aunjetitz pottery 
Though the blue glaze is generally less well pre. 
served, these beads, Dr. Stone assures me, agree 
perfectly in form and technique with those from 
Wiltshire and from Grave 18084 at Abydos, dated 
about 1400 B.c. Now admittedly the coincidence 
of Perjamos and Aunjetitz may not be altogether 
exact, and Aunjetitz and Perjamos ceramic forms 
and even knot-headed pins and _ ingot-torques 
outlast the bounds of the Early Bronze Age or 
Danubian IV as defined by hoards. But even if 
the relevant graves be transferred to the beginn ng 
of the Middle Bronze Age (Reinecke B), it is diff- 
cult to admit that Perjamos jugs and Aunjetitz 
mugs persisted virtually unchanged for 1400) years, 
or to spread over so long a period even the 180 
graves of the Széreg cemetery from which some of 
our beads come. 

Perhaps then it may be legitimate to considera 
short chronology such as I have previously advanced 
on several occasions, as a still plausible alternative 
to the long one outlined here. Until incontrovert- 
ible evidence from the geological or botanical side 
make it obsolete, it is still permissible to consider 
in conclusion how the low dating endorsed by the 
fresh data just adduced affects the general credi- 
bility of Montelius’s hypotheses. 

In our previous pictures of the Tigris-Rhine 
tract we shall have to transpose individual items 
to fit a Central European chronology based on 
synchronisms through Greece with Egypt and 
altogether independent of Asia. We then get two 
scenes both disclosing the cultural continuity and 
gradation recognizable only in the first picture on 
a long chronology. At the beginning of the Central 
European Bronze Age towards the middle of the 
third millennium B.c., the picture would be much 
the same as that already sketched. 
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Fifteen hundred years or so earlier the gradations 
vould be similar, but the zones would have con- 
tracted. We should see : 

(1) In Egypt and Mesopotamia true cities the walls 
of which may already enclose nearly two square 
miles, relieved from immediate dependence on 
environmental accidents by public works and 
organized commerce, comprising a variety of 
ytisans and officials, including scribes. 

(2) Smaller cities in Syria less richly equipped, 
ind only partially literate. 

(3) Copper Age townships in Anatolia and pen- 
nsular Greece with a walled area of two to four 
res, and a population comprising specialized 
smiths and some other craftsmen adequately pro- 
vided by trade with metal and other raw materials. 

(4) In Thessaly, Macedonia, and the Morava- 
Maros region beyond the Balkans, neolithic villages 
ye permanently occupied by experienced farmers 
who are content to do without metal. 
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(5) North ef the Maros Kérés herdsmen and 
Biikkian troglodytes are grazing and tilling patches 
of léss and then moving on; still farther north 
Danubian I hoe-cultivators are shifting their 
hamlets of twenty odd huts every few years to 
fresh fields until they reach the confines of the léss. 

(6) Beyond these on the North European plain 
are only scattered bands of food-gatherers hunting, 
fowling, and fishing, and collecting nuts or shell-fish. 

In each picture we see within a continuous area 
of interlocking cultures gradations such as would 
be deduced from the diffusionist postulate. But a 
comparison of the second picture with the first 
reveals just that expansion of the zones affected 
by the neolithic revolution that would be antici- 
pated were its effects being indeed diffused. The 
acceptance of axiom 4, the rigorous application of 
his chronological method alone, would virtually 
allow the graphic demonstration of Montelius’s 
remaining assumptions. 


Obituary Notices 


Prof. Samuel Alexander, O.M., F.B.A. 


\ ITH the death of Prof. Samuel Alexander in 

his eightieth year, we have lost one of the few 
reative thinkers of our day. At the end of the 
nineteenth century many believed that all philo- 
sophical systems had been thought of, so that there 
cold be no new ones, and that, as hitherto no 
British philosopher had ever produced a system, none 
ever would. Alexander’s work refuted both these 
beliefs. 

It has been customary to call his philosophy 
realist as opposed to idealist, but it is not so easily 
classified. It is true that he revolted against the 
Hegelian tradition he was trained in, but even more 
he revolted against that wider tradition, not neces- 
sarily idealist, that makes the theory of knowledge 
the central and almost the only topic of philosophical 
discussion. For those of the tradition, the sole starting 
point of philosophy is the individual conscious mind, 
and ‘knowing’ is its unique relation with the world, 
if there is one. For Alexander the starting-point is 
the world as known ; knowing is not a unique relation 
but is common to all related beings that ‘prehend’ 
each other, to use Whitehead’s term. As a conscious 
being I ‘enjoy’ my activities as knower, but this 
‘enjoyment’ is strictly irrelevant to any discussion 
of what is known. The iron ‘knows’ the magnet 
but does not ‘enjoy’ it, for it lacks the privilege of 
The spider ‘knows’ the fly and 
incidentally may or may not ‘enjoy’ it, and so 
mutatis mutandis does the fly. The starting-point 
then is the world as known, and Alexander finds its 
universal substratum or matrix to be space-time, 
which includes minds and bodies and everything. 


consciousness. 


Bergson helped Alexander to realize that time cannot 
be left out as a regrettable imperfection ; and the 
mathematical physicists that space and time separ- 
ately are not primary. Time is related to space much 
as mind is to body. The main task of philosophy is 
to point out and classify the recognizable features of 
space-time, that is to say, the categories. The world 
as we now see it is the result of a process of develop- 
ment such that there is a hierarchy of natures. Of 
these the higher can understand the lower but not 
the lower the higher. Minds are the highest natures 
we are acquainted with. There is potentially a higher 
stage in the hierarchy towards which the universe 
may be said to be striving: this is deity. It is deity 
that is the end of moral progress and the object of 
religious worship. 

Alexander himself said that his philosophy was 
Spinoza’s “with Time put in’’. There are, in fact, 
many between these two Jewish 
philosophers and their philosophies. For both of 
them philosophy must begin with the results of the 
natural sciences, but must go beyond them to make 
their crown and completion. Unless in this process 
philosophy becomes theology and moral theory, it is 
nothing. Alexander realized, as did Kant, the further 
point that a philosophy with a naturalistic basis must 
come to terms with man’s sense of beauty and 
artistic activities. In his later years he was occupied 
mainly with these problems. 


resemblances 


The external events of Alexander's life can be 
briefly told. He was born in Sydney, New South 
Wales, in 1859; like Kant, the son of a saddler. 
He went to Wesley College, Melbourne, then to the 
University of Melbourne, and in 1878 won a Balliol 
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Scholarship. At Oxford he performed the unusual 
feat of a first class in both Classical and Mathematical 
Moderations before taking a first in Greats in 1881. 
In the following year he was elected fellow of Lincoln 
College, where he remained until his appointment to 
the chair of philosophy in Manchester in 1893. He 
held this chair until his retirement in 1924, and he 
stayed faithful to Manchester to the end of his life. 
As presenter for honorary degrees until 1930 and as 
honorary professor he kept in close touch with the 
University. He lectured frequently in Manchester 
and elsewhere as long as his strength allowed. The 
University of Manchester possesses a fine bronze bust 
by Epstein which has preserved the severe beauty 
of his bearded head, but leaves the beholder to guess 
the kindliness and humour that were also 
in life. 


visible 


Alexander's philosophical writings are none of 
them ‘popular’ and are not to be read without 
intellectual effort; but given that effort they are 
found to be clear and straightforward and free of 
His first book, ‘Moral 
(1889), which was awarded the 
Green Moral Philosophy Prize, was written before he 
developed his characteristic views. The long interval 


unnecessary technicalities. 
Order and Progress” 


between this and the appearance of his chief work, 
“Space, Time, and Deity” (1920), filled with only 
book on “Locke” (1908), represents the 
incubation period of his philosophy. The first ex- 
positions of his views, in short papers from 1907 


one small 


onwards, appeared at the time to be excessively 
paradoxical and made little impression. The invita- 
tion to Glasgow as Gifford Lecturer in 1916-18 was 
therefore well timed to induce him to develop his 
whole system in one comprehensive work. Later 
books are: “Spinoza and Time” (1921), “Art and 
the Material’ (1925), “‘Beauty and Other Forms of 
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Value”’ (1933). His numerous papers in the Proceed. 
ings of the Aristotelian Society, Mind, and othe 
journals have not been published in book form, 
In spite of his deafness, Alexander was the mos 
sociable of men. He never forgot old friends ang 
continually made new ones. People of all kinds any 
all ages were equally drawn to him. He was a witt, 
speaker on social occasions, and his technique jp 
presenting honorary graduands will long be remem. 
bered: a dexterous mixture of information and 
compliment spiced with gentle malice. The various 
honours bestowed on him of late years gave him 
unaffected pleasure: they merely confirmed his 
modest belief that people were kinder to him than 
he deserved. Though all his life a poor man who 
spent more on others than himself, during the lay 
few years he gave to the funds for Jewish refugees 
as though his wealth was unlimited. ? 
At the end, Alexander was ready and even glad to 
die, tired perhaps of a world where the insane persecu- 
tion of his people has begun again, and where thy 
reason and humanity in which he had put his faith 
seem to be fighting a losing battle. A. D. R. 


WE regret to announce the following deaths : 


Sir Philip Dawson, a _ distinguished 
engineer, who received the George Stephenson Gold 
Medal of the Institution of Civil Engineers and also 
the Albert Medal of the Royal Society of Arts, on 
September 24, aged seventy-one years. 

Lord Marks, known for his work in civil, mechanical, 
hydraulic and electrical installations, and founder of 
the firm of Marks and Clerk, patent agents, with 
which the late Sir Dugald Clerk was associated, on 
Septembe 


electrical 


24, aged eighty years. 


News and Views 


Development of Museums and Galleries 


THe Standing Commission on Museums and 
Galleries, of which Sir Evan Charteris is chairman, 
has just issued its second report, covering the five 
years 1934-38 (London: H.M. Office, 
1938. 9d. net). The Commission was appointed in 


1931 to advise generally on questions relevant to the 


Stationery 


most effective development of the national museums 
The report surveys 
the very considerable building developments which 


and galleries of Great Britain. 


have taken place in the period under review and 
directs attention especially to the part played in this 
by private benefactors : 
sculpture galleries at the Tate Gallery, and one for 
the Elgin Marbles at the British Museum ; 
James Caird’s benefactions to the National Maritime 
Museum at Greenwich, and the gifts made by Sir 
Alexander Grant to the National Library of Scotland, 
The Commission was invited by 


Lord Duveen’s provision of 


also Sir 


are referred to. 


the Treasury to advise on the general proposals for 
future building schemes, which would cost som 
£1,000,000, and to indicate an order of priority for 
them. 
have been accepted, provide for the entomolog 
block of the Natural History Museum (second half), 
and the lecture hall for the Royal Scottish Museun 
being begun in 1938 and completed in 1939. Thes 
are to be followed by the central section of th 
Science Museum in 1940, the northern wing of the 
Natural History Museum in 1941, and the Museum ot 
Ethnography in 1942, these being completed in from 
two to four years. 


Its recommendations, which it is understood 


THE Commission has also been asked to advise on 
the future development of the site at South Kensing- 
ton, which has of late been under consideration and 
was discussed in a leading article in Nature of 
September 17. Final plans are not yet available and 
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they will need careful consideration and discussion ; 
sie more adequate accommodation for 
the collections of the Science Museum seems at 
ast to be in sight. The formation of a collection of 
ship models at the National Maritime Museum has 
raised the question of what should be the appropriate 
spheres of this Museum and the Science Museum in 
~presenting naval architecture ; the Commission has 
gone carefully into the matter and has proposed 
vrtain broad principles of development which it 
rweommends for future guidance. The abolition of 
fes for admission to museums and _ galleries, 
where these are still imposed, is strongly recom- 


nevertheless, 


mended. 


Man or Gannets 

A crrcULAR letter, signed by Sir Montagu Sharp, 
chairman of the Royal Society for the Protection of 
Birds, and Mr. John M. Crosthwaite, honorary 
veretary of the Scottish Society for the Protection 
f Wild Birds, has been received by NATURE and has 
been widely circulated in the daily newspapers. It 
states that the inhabitants of Lewis capture and 
preserve for winter food some two thousand nestling 
gannets, after a journey over some 40 miles of open 
sa to the uninhabited islet of Sula Sgeir ; sarcastic 
omment is made on “the apparent plight of the 
. that of necessity they have to eat 
Gannets’’, and suggests that this wilful destruction 
f these birds for human food should be stopped. 
The letter further states, inaccurately, that such 
slaughter is without precedent in Great Britain. 
This is seareely correct. Historically, the use for 
human food of the nestlings of the birds which fre- 
quent certain bird rocks in Scotland in great numbers 
s an ancient practice which throughout centuries 
his made no appreciable difference to the bird 
populations. In Edinburgh the nestlings of gannets 
from the Bass Rock used to be sold in the streets, 
is a luxury and not as something which suggested 
the plight of starvation or lack of “sufficient food 
fa more ordinary and palatable kind’’, as the 
signatories describe it. At the time when St. Kilda 
was most prosperous, its people preserved and fed 
annually upon, not two thousand, but many thousands 
f fulmar petrels, and if the stoppage of that source 
of food supply has had any effect upon the fulmar 
population, it has been to threaten to make that bird 
a nuisance on certain parts of the coast of the main- 


nhabitants 


land. 


THE circular states that in order to bring about 
the protection of gannets of Sula Sgeir, the County 
Council was approached by the signatories or the 
societies they represent and “urged” to take the 
necessary action to make this island a bird sanctuary, 
so that the men of Ness could be prosecuted if they 
took the birds. The County Council refused to take 
any steps in the matter on the grounds that the 
gannets constituted in money and food a great aid 
to the livelihood of the people of Ness. Presumably 
the County Council, composed of local representatives, 
knows what it is talking about, and presumably 
some urge greater than useless destruction causes 
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these crofters of Ness to cross forty miles of the 
open Atlantic and to spend an uncomfortable fortnight 
on an isolated island collecting these winter food 
stores. But a curious situation has been reached 
when sentimental regard would insist that the welfare 
of birds should be preferred to the welfare of human 


beings. 


Influence of Science on Current Thought 

THe fifth lecture of a series on the influence of 
science and research upon current thought, estab- 
lished by the Carnegie Institution of Washington in 
honour of Mr. Elihu Root, who was, until his death 
last year, a member of the board of trustees of the 
Institution and its chairman during the last twenty- 
four years of his life, will be delivered by Sir Richard 
Gregory in the Institution’s new auditorium on 
December 8. The subject will be ‘‘Cultural Contacts 
of Science”; and the lecture will, therefore, be con- 
cerned mainly with associations of science with 
religion, literature and other aspects of intellectual 
development and social evolution, rather than with 
the services rendered to modern communities by 
utilitarian applications of scientific knowledge. As 
Mr. Root was deeply interested in the relation 
between the advance of science and development of 
human values, it is appropriate that this should be 
the general theme of the series of lectures bearing 
his name. The lectures are published in book form 
after their delivery. The subject of the fourth 
lecture in the series was ‘““The Concept of Uniformity 
Growth and Reactions”, by Dr. F. H. Seares, assistant 
director of Mount Wilson Observatory. 


Roman Dorchester 

On September 26 the foundation stone of the new 
Shire Hall in Colliton Park, Dorchester, was laid by 
Lord Shaftesbury. This building is probably unique 
in Great Britain in that it is the first to be erected 
on the site since Roman times, and also because there 
will stand near by, permanently preserved, one of the 
residential buildings of the Roman town of Durn- 
ovaria, brought to light by the excavations of the 
Dorset Natural History and Archeological Society, 
which were initiated under the direction of Lieut.- 
Colonel C. D. Drew when attention was directed to 
the existence of Roman remains at this point by the 
preparations for building. Further discoveries are 
still being made. Colonel Drew records the discovery 
of a fine tessellated pavement of geometrical design. 
It had been broken in ancient times, and in the 
fracture was found a delicate Roman balance in 
bronze, which probably had been used for gold- 
smith’s work. The beam was three inches long only. 
One of the pans was intact, the other in fragments. 
The pavement is to be removed to the adjacent 
Roman dwelling, and the balance has been set up 
in the Dorchester Museum. Further work in the 
examination of the neighbouring town wall in the 
North Walk reveals that on this side there was no 
stone wall, such as was found recently below 
Colliton Walk. Here an earthen rampart had the 
reinforcements of the river and marshy 


natural 
ground. 
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Archzological Excavations at Colchester 
SYSTEMATIC archeological excavation on the central 
part of the site of the ancient British city at Col- 
chester must, it is announced, cease permanently at 
the close of October, when this area of some twenty 
acres is to be developed for building. It will be 
remembered that the discovery of a British settle- 
ment here was made eight years ago in the course 
of preparations for the Colchester by-pass road ; and 
that since that date, with the co-operation of the 
local authorities, a Committee of Excavation, under 
the auspices of the Society of Antiquaries of London, 
has been engaged in the archeological exploration 
of the site. Not only has the defensive system been in- 
vestigated, but also a very large number of antiquities, 
estimated at something in the neighbourhood of a 
million, and including fifty tons of pottery, has been 
recovered. This site has, in fact, proved one of the 
most prolific of ancient British sites yet examined. 
The central area now under examination, it was 
hoped, would afford some evidence of the place of 
residence of the British king, Cunobelinus ; but so 
far nothing of this nature has come to light. Among 
the more important objects recently reported in the 
present season’s work are an iron box four inches 
square and one and a half inches deep. This contains 
a powder believed to be a pigment used by the potter. 
A Roman dagger, 15 in. long, has also been found. 
Although systematic investigation must cease as 
soon as building operations begin, local members of 
the Committee will continue to oversee the work of 
foundation-digging in the interests of archeology. 


Burials of Saxon Age in Kent 

OnE of the most important discoveries of burials 
of Saxon age in recent years is recorded from Risley, 
Horton Kirby, four miles south of Dartford, in Kent. 
In the course of road-making on the housing estate 
of the District Council, burials were brought to light 
in which were human bones, spear-heads, the umbo of 
a shield, pottery fragments, and an almost complete 
glass vessel. Fortunately the finds were brought to 
the notice of the Dartford Antiquarian Society, and 
their character as Saxon or Jutish recognized. 
Further excavation made it evident that this was 
the site of an extensive cemetery, although another, 
excavated in 1867, existed only a mile away to the 
north. That the present site had been in use for 
burial purposes even before Saxon times was indicated 
by a Roman cinerary urn and a circular cist burial. 
The prevalence of inhumation points to a Jutish 
origin, the period of the burials being fron: the sixth 
to the ninth centuries of our era. The people must 
have been of exceptionally fine physique, as a 
number of the skeletons are those of men more than 
six feet in height. So far more than seventy graves 
have been exposed. The burials as a rule are shallow, 
not more than two feet deep. In one instance only 
have valuables been found— in the grave of a woman, 
in which were five gold brooches and four beads of 
amethystine quartz. The brooches, it is stated in a 
report on the excavations in The Times of September 
16, were circular, of filigree work, with precious stones 
inset, and represent a style of ornament peculiar to 
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Kent, of which this is the westernmost xample. 
One fine burial of a warrior with shield-wmbo, swop, 
and spear, is to be removed and reassembled com. 
plete, with the bones, for exhibition. The excavations 
are being continued on a part of the site which ig to 
be set aside as an open space. A selection of the 
finds has been on view in the Dartford Borough 
Museum. 


Meare Lake Village 


THE three habitations (Nos. xx, xxii and xxiy) 
which have been examined by Mr. H. St. George 
Gray and Dr. Arthur Bulleid in the course of the 
current season’s investigation of the eastern division 
of Meare Lake Village, Somerset, by the character 
of the finds, more particularly those in hut No. xxii, 
have emphasized both the importance of th: weaving 
industry in the economy of the inhabitants, and their 
appreciation of personal ornament of a colourf\l type 
In hut xxii, in which five superimposed hearths of 
stone and clay have been uncovered, no fewer than 
twelve combs for beating down the weft and woof 
threads have been found, with bobbins, loom weights 
and a dozen spindle-whorls of stone, bone or baked 
clay. Among other finds were half a dozen saddle 
querns, hammer-stones and whetstones, a polished 
flint axe converted into a hammer, flint scrapers, 
bone awls and modelling tools, iron tools, bone gouges 
and handles and other objects of red and roe-deer 
antler, including a ‘gaming piece’. A scapula, or 
shoulder-blade of ox, is ornamented with the dot-and- 
circle pattern. By far the largest series of remains, 
however, it is stated in a report on the excavations in 
The Times of September 16, may be classed as personal 
ornaments. These include two toggles or dress- 
fasteners, one finely engraved with four rows of dot- 
and-circles, the other of a zoomorphic character, 
having one end resembling the head of a fish. A 
remarkable large flat brooch is of bronze, of which 
the surface was probably inlaid with enamel. The 
finest of the armlets of Kimmeridge shale is carved, 
while jet appears in the village for the first time in 
the form of a bead. Another bead of amber has 
been found, and beads of glass are numerous, the 
colours being blue, dark red, yellow and black. Some 
of the beads of clear glass ornamented with yellow 
spirals were found in a group. The smallest beads 
(blue) are only two millimetres in diameter. Canine 
teeth of the dog had been pierced for suspension as 4 
necklace. In hut xxii more pottery, mostly cooking 
wares, has been found than in any other dwelling. 


Twenty Years of Polish Science 

WuHeEwn Poland regained its independence in 19138, 
a new impetus was given to Polish 
and culture, which had had to struggle against 
adverse conditions for so long. The present year 
marks the completion of twenty years of constructive 
achievement in many directions. Much that has 
been achieved in general science has been recorded 
in Nauka Polska, a comprehensive publication issued 
at least once annually by the Mianowski Institute 
for the Encouragement of Science in Poland, which 
is concerned with the history, organization and 


science 
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co-ordination of scientific effort. The recently published 
volume for 1938 (No. 23) includes in its 400 pages 
contributions by several leading Polish men of 
science. Thus, Prof. B. Kieskowski discusses the 
m whether philosophy can be considered as a 
and gives cogent reasons for an affirmative 
answer. Prof. W. Semkowicz has two lengthy con- 
tributions, the first being devoted to a comprehensive 
account of scientific and philological work at Cracow, 
the seat of the Polish Academy of Sciences and of 
the Jagellonian University, since the establishment 
The second articie is a survey of 

There is an 
Siemaszko, of 


quest 1 
science > 


of the republic. 
the special needs of science to-day. 


informative description, by Dr. W. 
recent advances in phytopathology both in Poland 
and elsewhere. This branch of applied botany is of 
special significance to a country like Poland, which 
has a large agricultural industry as well as extensive 
forests. Particular attention is given to the organiza- 
tion and co-ordination of research, and reference is 
made to the facilities for planned researches in Poland, 
Czechoslovakia, Britain and America. Of immediate 
interest, too, is a contribution by Dr. J. Gotabek on 
Polish cultural facilities in Czechoslovakia and the 
collaboration between men of science in these two 
Slav countries. A section devoted to reviews makes 
reference not only to books, but also includes 
résumés of articles that have appeared in scientific 
periodicals. This volume of Nauka Polska con- 
cludes with a bibliography of works dealing with 
the ‘science of science’ for the years 1935 and 
1936. 


National Museum of Canada 

THE annual report for 1936-37 of the National 
Museum of Canada marks good progress, particularly 
in the resumption of field investigations. During the 
summer of 1936, field parties were engaged in bio- 
logical work on the Pacific coast, ornithological 
investigations in Manitoba, a special biological survey 
of Thelon Game Sanctuary, botanical surveys in 
Ontario and the Arctic, archeological excavations in 
Ontario and the Arctic, anthropological studies of 
French-Canadian art and handicrafts, and the effect 
of the contact of the white man upon Indian culture. 
As a result, much material has been added to the 
collections and scientific information of value has 
been obtained. To the naturalist, one of the most 
interesting investigations is that mentioned in Dr. 
R. M. Anderson’s report on the work of the Biological 
Division. A survey is being made of the region about 
Horseshoe Lake, which was burned over about a 
hundred years ago and now shows the conditions 
that follow natural reforestation in British Columbia. 
Now these blocks of second-growth timber are acting 
as reservoirs of wild life, islands of refuge in the 
midst of a country which had been burned so that 
all small wild life was destroyed. For long stretches 
the burnt area showed no trace of a mammal, 
and the destruction of mossy ground, cever and 
rotten logs removed such as weasels, shrews, snakes, 
frogs and slugs. From the protection of the natural 
refuges the fauna is beginning to recolonize the 
burnt-out regions. 
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A Century of Sociology 

In the R. R. Kale Memorial Lecture 1938 to the 
Gokhale Institute of Politics and Economics, Prof. 
C. 8. Ghurye reviewed the social process in the light 
of a century of sociology. Social process, he considers, 
has two aspects: the nature of cultural development 
as reflected in the trend of thought about man as a 
living entity, and the process by which the individual 
is assimilated into the cultural flow of the times. 
Although Protagoras gave effective currency to one 
of the fundamental requisites of science—to take 
experience as the only category strictly knowable 
for the human intellect—the ethical outlook after- 
wards overshadowed or eliminated the scientific 
spirit, and Prof. Ghurye considers that it was not 
until Montesquieu that human experience was again 
viewed with the eye of a man of science. In his argu- 
ment, the force of human motives first received real 
recognition. Stressing the significance of the English 
contribution to the advancement of knowledge on 
the Comtian plane, he pointed out that the social 
life of man is becoming the centre of attraction and 
motivation the principle of explanation. The psycho- 
logy of motivation found its scientific liberator in 
Shand, who sought the explanation of human motiva- 
tion in the social behaviour of man and not in his 
biological activity. 


SCIENTIFICALLY, the proper planning of a good life 
must rest on the understanding of life, and the 
psychological study of the individual and society 
should precede the study of man as a political and a 
moral being. In conclusion, Prof. Ghurye, discussing 
the institution of marriage, urged that in view of 
the importance of the first few years of the individual’s 
life in the social process, if accommodation of the 
individual into his social mould was to be smooth 
and harmonious, the environment in those years 
must be provided by a small group, the individual 
constituents of which are highly sympathetic. Such 
a group is only ideally provided in the family unit. 
Prof. Ghurye made an earnest plea for the institution 
of a chair of sociology in the Gokhale Institute. 


Photographic Reproduction of Documents 

AN exhibition is being held at the Science Museum, 
South Kensington, of many types of apparatus for 
the photographic reproduction of documents, suited 
to both occasional and extensive use, and adapted 
to varied requirements. It comprises several original 
types of cameras and projectors, suitable for amateur 
and professional use. Some of the apparatus is 
arranged to utilize standard commercial general 
utility miniature cameras. Other cameras shown are 
designed specifically for the purpose of book-repro- 
duction—in whole or in part—in reference libraries, 
together with the corresponding projecting apparatus 
for magnifying the film images to enable natural size 
or enlarged images to be viewed or prints to be made. 
Finally, there are exhibits illustrating the use of 
photographic apparatus specially designed to provide 
at cheap rates both single and multiple copies of 
documents without reduction of their natural sizes. 
The exhibition, which has been arranged in con- 
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junction with the recent meeting of the International 
Federation of Documentation, will remain open to 
the public until October 31. 


History of. Luchon 


In his inaugural dissertation on Luchon (Thése de 
Paris, 1938, No. 497), Dr. P. J. M. J. Molinéry gives 
an interesting historical account of this celebrated 
health resort situated in the heart of the central 
Pyrenees. He describes three distinct stages in its 
development, namely, the Gallo-Roman epoch, the 
eighteenth and nineteenth centuries and modern 
times. In antiquity, Luchon enjoyed a high reputa- 
tion owing to the Aque Onesiw, which were recom- 
mended by Oribasius and Antyllus among others for 
nervous and gastric disorders, skin diseases and 
rheumatism. Then followed a period of more than 
a thousand years when Luchon fell into entire 
oblivion. In the eighteenth and nineteenth centuries 
it recovered something of its former splendour. 
Fresh bathing establishments were built over the 
Roman ruins and new springs were discovered. 
During this period, Luchon was specially recom- 
mended for the treatment of skin diseases, rheumatism, 
menstrual disorders, scrofula and syphilis. In the 
twentieth century it became not only one of the 
most important of the Pyrenees sulphur stations but 
also one of the most radioactive centres in Europe. 
The diseases treated at Luchon at the present time 
are mainly disorders of the respiratory tract, deaf- 
ness of nasal origin, rheumatism, skin diseases and 
secondary and tertiary syphilis. 


Annual Report of the Ministry of Health 


THE principal vital statistics and the health 
services for England and Wales in 1937 are surveyed 
in the recently issued nineteenth annual report of 
the Ministry of Health, 1937-38 (London: H.M. 
Stationery Office. 5s. net). The estimated mid-year 
population was 41,031,000, the live births were 14-9, 
and the deaths 9-3, per 1,000 population. Maternal 
mortality in 1937 was at the record low level of 
3-11 per 1,000 births, and great efforts are being made 
to reduce still further this distressing cause of death. 
The infant mortality rate was 58 per 1,000 live 
births, the lowest on record with one exception (1935). 
The death rate from all forms of tuberculosis was 
657 per million population, and the various measures 
and schemes for the reduction of tuberculosis mor- 
tality are outlined. Only four cases of smallpox were 
notified during the year, but 55,896 cases of pneu- 
monia were notified, compared with 46,167 cases the 
previous year. The increase appears to be attributable 
in part to an outbreak of influenza in the earlier 
part of the year. The notified cases of diphtheria 
were also more numerous than in 1936, but scarlet 
fever incidence was lower. Cancer deaths numbered 
66,965, remaining much the same as in the previous 
two or three years. Much is said on housing and 
slum clearance, and 337,616 houses of a rateable 
value not exceeding £78 were completed during the 
year. The Ministry of Health Vote for 1937-38 


amounted to the net sum of just over twenty-two 
million pounds. 





NATURE 





Oct. 1, 1938, Vor. 142 
Liverpool Naturalists’ Field Club 


THE seventy-seventh Annual Proceedings of the 
Liverpool Naturalists’ Field Club for the year 1937, 
recently issued, contain a comprehensive summary 
of the year’s fauna and flora in the Merseyside ang 
Deeside areas, in addition to Mrs. R. Laverock’s 
presidential address on “‘Defences and Adaptations 
in Plants’’, and résumés of the general field meetings 
of the year at local places of interest. The botanical 
records, compiled by Mr. J. D. Massey, include a 
number of new district records. Insect records are 
summarized by Mrs. Makinson, the entomological 
referee. A comprehensive month by month summary 
of the bird records by Mr. Eric Hardy, the ornitho. 
logical referee, includes the occurrence of greenshanks, 
ruffs, peregrines, curlew-sandpipers, green sand pipers, 
the sabine’s gull and little gull in the area, the increase 
of nesting tufted ducks, teal, redshanks, and lesser 
black-backed gulls, the results of surveys of magpie, 
coot and red-backed shrike distribution carried out 
for the British Trust for Ornithology, and the nest. 
counts at the rookeries and heronries in the district. 
The Society is increasing the number of prizes offered 
for natural history work during the year to nine. 


Research at King’s College, Newcastle-upon-Tyne 

FOLLOWING on the reconstitution of the University 
of Durham, involving, as it did, the amalgamation 
in King’s College of the former Armstrong College 
and the College of Medicine, the Standing Committee 
for Research established in 1923 in Armstrong ( ollege 
with an endowment of £12,000 has been reconstructed 
so as to include representatives from the Medical 
School. The Standing Committee’s report for 1936 
37, which gives particulars of twenty-four grants, 
amounting in the aggregate to £900, made during 
that session, announces the provision of a senior 
research fellowship tenable during 1938-39, to enable 
a member of the staff of King’s College to undertake 
research upon a specific problem necessitating com- 
plete absence from teaching duties. The report 
shows no signs of diminution of research activities 
in any department of the College. 
among them have been the Siwa Oasis Expedition, 
in respect of which Mr. J. Omer-Cooper received a 
grant from the Committee, Mr. R. F. Peel’s investiga- 
tions of sand formations and the movement of dunes 
in the Libyan desert, and botanical and zoological 
researches in the Hebrides. 


Conspicuous 


Scientific Work in Moravia 

Brno (Briinn), the capital of Moravia and the 
home of Mendel, has good facilities for scientific 
research. Besides the Masaryk University, founded in 
1919, there are the Czech and German colleges of 
technology and also medical, veterinary and agri- 
cultural schools. All these are staffed with specialists 
engaged in directing research as well as in teaching. 
The results of their investigations are mostly pub- 
lished in the Spisy vyddvané P“irodovédeckou Fakultou 
Masarykovy University (Publications of the Faculty 
of Sciences of the Masaryk University), edited by 
Prof. A. Simek, or in the periodical Bulletins of the 
various colleges and in the Proceedings of the Moravian 
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Scientific Society. In this way all branches of the 
or = 








natural sciences in Moravia are represented in publi- 
which reflect the high standard of work 


cations : x 
.d by contemporary Moravian men of science, 


nerforme 
ncluding discoveries im archeology, geology, ecology 


snd biology in addition to meritorious physico- 


hemical re earches. 


Mercury Poisoning 

A REVIEW of present knowledge as to the liability 
of users of mereury to contract mercury poisoning by 
continued exposure to mereury vapour or to solutions 
f mercury compounds of small concentration has 
weently been issued (Rev. Sci. Inst., Aug.). Although 
there are great differences in the sensitivity to poison- 
ng amongst individuals, it seems certain that pro- 
nged exposure to an atmosphere containing one 
uarter of a milligram of mercury vapour per cubic 
metre of air is dangerous. As the saturation vapour 
pressure of mercury at 18°C. is such that there is 
more than 10 mgm. of mercury in a cubic metre, it is 
vident that exposure of considerable surfaces of 
mercury to air at ordinary temperatures should be 
woided. Good ventilation is the best precaution 
where exposed surfaces are unavoidable, and this 
failing, gas masks containing carbon-iodine absorber 
should be used. Rubber gloves should be worn to 
prevent contact with mercury or mercury solutions. 


Optical Utilities 

Messrs. W. WATSON AND Sons, Ltp., 313 High Hol- 
born, London, W.C.1, have issued a booklet entitled 
Optical Utilities’, containing a catalogue of small 
optical instruments for aiding vision. These include 
magnifiers mounted as spectacles, the “‘Speera’’ for 
dissecting or viewing minute objects, and the “‘Spect- 
opera” for viewing distant scenes, a magnifying glass 
with electric bulb in the handle for examining maps, 
prints, ete., a “Strip” magnifier for reading small 
print, a pocket lens compass, the needle of which is 
mounted between two lenses so that it can be used 
as a pocket magnifier, and other useful devices. 


Noise Insulation 

THE valuable summary of the best methods of 
reducing noise which Dr. G. W. C. Kaye, of the 
National Physical Laboratory, communicated to the 
Journal of Scientific Instruments in June has now 
been issued by the Institute of Physics as a separate 
publication, and should be in the hands of all designers 
of structures in which noise is to be diminished as 
much as possible. The loudest of the offending noises 
should first be reduced at least to the average level 
of the others, either by reducing it at its source or by 
providing fewer facilities for its propagation. Against 
direct transmission through the air the remedy is 
to enclose the source or hearer in a sound-proof 


building, which may require its doors, windows, walls 
and floors to be heavy or double with intervening air 
gaps, and to have its walls and ceilings lined with 
sound absorbing materials. Metal piping should have 
short lengths replaced by rubber or other less efficient 
transmitting material, and be supported by insulated 
clips. 


National Research Council of Japan 

THE report of the National Research Council of 
Japan for the year April 1936-March 1937, which 
has recently been published, contains a list of serial 
publications issued during the year, with details of 
the general meeting, divisional meetings and com- 
mittee meetings, as well as of the international 
scientific meetings at which the Council was repre- 
sented. In addition to the Divisions of Astronomy, 
Geophysics, Chemistry, Physics, Geology and Geo- 
graphy, Biology and Agriculture, Medical Sciences, 
Engineering and Mathematics, a Committee of 
Pacific Investigation has held five meetings and a 
National Committee on Radio Research ten meetings 
dealing with the transmission of short waves, 
measurements of radio waves during the total solar 
eclipse on June 19, 1936, studies of the ionosphere, 
ete. The report also gives the personnel of the various 
divisions and committees and a full list of serial 
publications received from abroad. 


Political and Economic Planning 

A BROADSHEET recently issued by P E P (Politica- 
and Economic Planning) summarizes the progress ov 
PE P in 1936-38. In the last two years the volum 
of published P E P work has approximately doubled, 
five full reports covering electricity supply, inter- 
national trade, social services, health services and 
the Press having appeared within sixteen months, 
besides more than thirty regular numbers of Planning. 
This result has been attained by a small voluntary 
body with a budget of less than £10,000 a year and 
a paid staff of less than a dozen persons. This in 
itself is a striking indication of the opportunities 
which exist for organized thought about the future, 
and the most significant feature about the work of 
P E P is probably the extent of the opportunities it 
has opened up. The results already achieved suggest 
that by bringing to bear on public problems even 
a small proportion of the available intelligence and 
energy, it should be possible to prevent serious 
national and international difficulties from arising. 
The broadsheet gives a complete list of reports 
already issued as well as of the planning broadsheets, 
and indicates the position of the studies of regional 
development and industrial location, on the gas 
industry, on partners in industry and of the inquiry 
into population policies which have been initiated 
by PE P and on which reports are later to appear. 


Science for the People 

ADVANCE reports promise that science will be well 
shown at the great 1939 exhibitions in America— 
the Golden Gate International Exposition in San 
Francisco and the New York World’s Fair (Science 
Service, Washington, D.C.). Synthetic foods will be 
manufactured on the spot, and laboratory rats will 
be fed upon the foods, and have to stand a compara- 
tive test against normally fed individuals. A com- 
plete ‘chemical’ garden growing indoors, without sun- 
light and without soil, will illustrate the production 
of maize, peas, melons, squash, spinach and lettuce 
by chemical means and ordinary incandescent light- 
ing. Electrical apparatus, television, sound amplifying 
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equipment, at which the visitor will be able to listen 
to the footsteps of insects, promise to enlighten the 
populace regarding the more spectacular aspects of 
scientific discovery. It is noteworthy that the site 
of the New York Fair, which used to be a dismal 
swamp outside Flushing, Long Island, has been con- 
verted into turf, suitable for planting the 10,000 trees 
taken to the placé, by chemical treatment of the acid 


swamp soil. 


Current Sunspots 

A FAIRLY large single sunspot of area about 700 
millionths of the sun’s hemisphere crossed the sun’s 
central meridian on September 25-6 in latitude 
10° S. This was followed by a larger group of stream 
type which is crossing the disk between September 
21 and October 4 in latitude 12°S., the time of 
central meridian passage of the group centre being 
September 27-7. The area of this big group on 
September 23 was 1,800 millionths of the sun’s 
hemisphere. Spot groups as large as this are more 
often than not associated with terrestrial magnetic 
storms, the average time of commencement being 
about one day after central meridian passage. Two 
striking examples of the activity of this region of 
the sun’s chromosphere were witnessed at Greenwich 
on September 20 and 22 with the Hale spectro- 
helioscope working in Ha. On September 20 at 
14" 38™ U.T., a highly eruptive prominence was 
observed to spring from this region then passing into 
view at the sun’s east limb. The prominence was 
unusually brilliant, a photometric measure at 14h 4]™ 
giving a central intensity of 66 per cent (where con- 
tinuous spectrum 10 A. from the centre of Ha at 
the centre of the disk 100). There were big 
differences of measured radial velocity amounting to 
225 km./sec. between adjacent filaments at 14" 54™, 
The prominence rose from its point of origin to a 
height of some 4/ (175,000 km.) within 15 minutes. 
On September 22, an extensive absorption marking 
on the disk, representing the projected image of a 
prominence, was observed at 8" 50™ with a velocity 
of ascent exceeding 260 km./sec. This marking, with 
both ascending and descending filaments, extended 
as seen in projection over some 150,000 km. of the 
chromosphere and partly encircled the leader sun- 
spot. Activity persisted for at least 3} hours. 


The Night-Sky in October 

SumMER Time ends on October 2 at 2" U.T. The 
moon is full on October 9 at 9-6" (the Hunter’s 
moon) and new on October 23 at 8-7". Lunar con- 
junctions with the planets occur as follows: On 
October 5¢ 11" with Jupiter; October 9' 12° with 
Saturn ; October 21¢ 4° with Mars; and on October 
26" 0% with Venus. On October 12° at 9", Mars is 
in conjunction with Neptune. The planet Jupiter is 
the dominating bright star of the evening skies ; in 
mid-October it souths at about 20". The various 
phenomena of the four inner satellites may 
followed with the help of data given on pp. 618-619 
of the Nautical Almanac for 1938 or in abbreviated 
form on p. 170 of Whitaker’s Almanack. On October 
16, Venus is at greatest brilliancy ; but the planet 
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sets 43 minutes after the sun. Saturn 





Ss 0 
southern meridian at about 23}" in mid-Oc; hein ‘ 
October 8, it is in opposition, the distanc from the 
earth being about 781} million miles. Mars jg . 
morning star rising at 3}" in the middle of th, 
month. Two well-known variable stars are now 
well placed for observation during the lat: ®Venings 
o Ceti, the variability of which was first Cognized 
by Fabricius in 1596, is a long-period irregula, 
variable. At maximum the star is usually of magn. 
tude 3 or 4, but is occasionally of magnitude 2. 
minimum it sinks to magnitude 9. The period js 


about 330 days. A maximum is expected near th 
beginning of October. The other variable, Alpo| 
(8 Persei), is an eclipsing binary the periodic variations 
in brightness of which were discovered by Goodrick: 
in 1782 as occurring at regular intervals of 2 days 
20 hours 49 minutes. There are severa! meteor 
radiants listed for October; the Orionids are geen 
at a maximum during October 18-20. On moonless 
nights, the great nebula in Andromeda, visible to th; 
naked eye, may easily be located with the help of 
binoculars. The Pleiades are now well 
eastern horizon in the late evening. 


ibove the 


Announcements 
Tue Rieut Hon. THE EARL OF ATHLONE, chancellor 
of the University of London, will open the new build. 


ings of Queen Mary College on October 12 at 3 p.m. 


Sm Matcotm Watson will speak on ‘Malaria and 
Empire Development” at a joint meeting at 1s 
Northumberland Avenue, London, W.C.2, of the 
Planters’ and Empire Social Services’ Groups of the 
British Empire Society on October 6 at 8 p.m. 





Dr. H. T. Catvert, chemical inspector at the 
Ministry of Health, will open a discussion on the 
present trend of sewage purification at a meeting of 
the Royal Sanitary Institute, 90 Buckingham Palace 
Road, London, on October 11 at 5.30 p.m. 


THE Danish Institute for Human Heredity and 
Racial Hygiene at Copenhagen is to be incorporated 
in the University under the direction of Dr. Kemp 


17,330 persons have recently died of cholera in 
the United Provinces in the north of India during 
an epidemic reported to be one of the worst for 
many years. Bodies of victims are thrown into rivers 
that supply drinking water, and religious Hindus, 
many infected with cholera, continue to bathe in thr 
Ganges. Mass inoculation of exposed persons and 
disinfection of dwellings have been carried out. 


A NEw law has recently been passed in the Argen- 
tine Republic of which the principal enactments are 
(1) the abolition of licensed prostitution, (2) com 
pulsory treatment for venereal disease, (3) penalties 
for wilful transmission of venereal disease, (4) pre- 
nuptial medical examination, which is compulsory 
for men and optional for women, (5) prohibition of 
quack advertisements for the cure of venereal 
diseases. 
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Letters to 


CORRESPONDENTS ARE INVITED TO 


Transition Temperatures of Superconductive Alloys 





THE transition between the normal and the super- 


enductive state of a metal is a phase transition of 


the second kind, that is, there is no latent heat but 
, discontinuous jump in the specific heat, as at the 
point of liquid helium or at the Curie point of a 
ferromagnetic. At the transition temperature in such 
shase changes, the entropy of the two phases as well 
1s the free energy is equal. Thus if the entropies of 
the superconductive and the normal states are 
nlotted as functions of the temperature 7’, the inter- 
section of these curves determines the transition 
temperature. In the normal state the entropy is 
known to depend linearly on 7’ at low temperatures. 
[he entropy of the superconductive state can be 

ermined from the magnetic threshold curve’ and 
s found for most superconductors to vary approxi- 
mately as 7'*. There is a fairly well established 
theory which gives the entropy in the normal state, 
ind we can predict with fair certainty how this will 
hange when small quantities of other metals are 
added in solid solution. It is the purpose of this 
etter to show that the change in the normal state 
which can be roughly calculated is by itself sufficient 


to account rather satisfactorily for the observed 
changes in the transition temperature. The con- 
lusion is therefore that the entropy-temperature 


curve for the superconductive state is not sensitively 
affected by the addition of small quantities of other 





ng of 
‘alace 


and 
rated 








metals in solid solution. 

The entropy of the normal state for low tempera- 
tures is given by 

Sh aT, 
where a, apart from universal constants, depends 
mly on the density of electron states in the metal at 
the boundary between occupied and unoccupied 
levels. This quantity is usually denoted in the 
iterature* by N(E,). In the Sommerfeld free electron 
model, N(Z,) varies as n'/*, where n is the number 
of free electrons per unit volume. In an actual metal 
it is known that N(#,) is rather greater than the 
value given by the Sommerfeld model and in general 
increases rather more rapidly with n. For the super- 
onductive state the entropy may be represented by 
S; bT2, 

lies between 2 and 3 and is, in fact, in most 
eases very close to 2. The variation in the transition 
temperature 7’, due to a variation of a with 6 re- 
maining constant is given by 


where 


3a xl _— 

a" F. éT’.. 
Using the Sommerfeld model for the normal state, we 
have therefore 

ST. =: 


~ 3(z-1) n° (1) 


én 
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ATTACH SIMILAR SUMMARIES 


the Editor 


The Editor does not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of NaTURE. No notice is taken of anonymous communications. 


NOTES ON POINTS IN SOME OF THIS WEEK’S LETTERS APPEAR ON P. 620). 


TO THEIR COMMUNICATIONS. 


In the case of an actual metal, the factor 1/3 is re- 
placed by the number (n/N(E)*) (dN(£)/dE), which 
may differ from 1/3 by a factor of 2 or 3. It is more 
convenient to use the number of free electrons per 
atom, %, in place of nm in equation (1), so that in a 
real metal n, will correspond to the valency and in a 
solid solution to the weighted average valency. 


(dTe de) 


Solute Valency |(dT ¢/dc)exp.) dn/de eale.(1) 
Solvent metal 
lead, 
'e = 7°26 
He 2 1:7 2 2 
In 3 Os 1 0-6 
T! ; 4 1 1 u-o 
Bi , 7-1 +1 | sin 
Solvent metal 
thallium, 
e = 2-38 
Sn 4 2-7 +1 0-26 
Pb 4 +5-5 +} + 0°26 


EUTECTIC ALLOY OF TIN WITH THE FOLLOWING METALS 
(TRANSITION TEMPERATURE OF PURE TIN, 3-69° K.) 


Limit of | 


Metal Valency solubility in tin Te 
Bi 5 12% (atomic) 3-79°K. 
Zn 2 % 3-66 
Cd 2 10°, ,-62 
The accompanying table gives the available 


relevant experimental data*. (d7'./dc)-—. is the rate 
of change of the transition temperature with con- 
centration of solute atoms, c, for zero concentration. 
This quantity can only be obtained roughly from the 
existing experiments. The fourth column gives the 
rate of change of electron concentration with con- 
centration of solute atoms, and the fifth the values 
calculated from equation (1). Apart from changes in 
electron concentration, the entropy of the normal state 
is affected by changes in the lattice parameters arising 
in the formation of the solid solution, and this may 
in special cases be of importance. 

Agreement in order of magnitude between experi- 
mental values and those given by (1), and particularly 
the fact that the transition temperature varies in the 
same direction as the electron concentration, support 
the view that the change in transition temperature 
is brought about largely by the change in the normal 
state of the metal. 

H. JongEs. 


Royal Society Mond Laboratory, 
Cambridge. 
Aug. 26. 
* Gorter, C. J., and Casimir, H., Physica, 1, 305 (1934). 


* Mott and Jones, ‘“‘The Theory of Metals and Alloys’’, 
* Meissner, W., Erg. Exakten Nat., 11, 219 (1932). 


)xford, 1936. 
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A Ponderomotive Effect associated with the Flow 
of Heat through Liquid Helium II 


It has recently been suggested':? that liquid 
helium II shows a certain similarity with a Knudsen 
gas, the atoms moving with a very long mean free 


path. From the formula 


3x 
—— (1) 
Cyeevu 

which is quite general (/ is mean free path, x is 
thermal conductivity, cy is specific heat per gram, ¢ is 
density, v is velocity of the atoms or quanta per- 
forming the heat conduction), one obtains values for 
l of several millimetres, even if one takes for x the 
smallest values measured by Keesom? and assumes 
for v either the velocity of sound or a value deduced 
from the zero point energy (both about 2-5 x 10* 
em./sec). Thus, if a Knudsen manometer were 
immersed in helium II, the moving vane should be 
repelled from the heater plate with a force of the 
order of magnitude 


f = Qe, (2) 


where Q is the total heat flow striking the vane, 
provided the separation of plate and vane is less 
than the mean free path. Expression (2) is also of a 
very general nature and can only be modified by a 
factor of the order of magnitude of unity arising 
from the velocity distribution and the type of the 
collisions of the atoms with the vane. 

I have looked for a force of the order given by (2), 
using a modified Knudsen manometer. The heater 
(2 cm. x 2 em.) consisted of a vertical electrically 
heated plate. The vane (1 cm. 1 cm.) was sus- 
pended parallel to this at a distance of about 1 mm. 
The deflections of the vane could be observed on an 
immersed scale through the Dewar vessels from out- 
side, and from the deflections f could be determined. 

The results were quite unexpected. Up to a power 
dissipation of 1-3 x 10°? watt/cm.*, no repulsion 
of the vane was observed in the whole temperature 
range between 1-5° K. and the A-point, though at 
this rate of heat supply one fiftieth of the force given 
by (2) would have been easily detectable. The plate 
separation was between 0-8 and 1-0 mm. 

On further increasing the supply of heat, the vane 
was actually attracted to the fixed plate. At the 
present stage it is only possible to give the order of 
magnitude of this effect. At about 2-1° K. with a 
power dissipation of 5 10-* watt/cm.*, the attrac- 
tion amounted to about 6 x 10-? dynes, with a plate 
separation of 1-0 mm. If the heat input was increased 
further still, the vane appeared to be held close to 
the heater for the whole temperature range between 
1-6° K. and the A-point, provided that the original 
distance was less than 0-7 mm. However, if it was 
about 1-5 mm., repulsion was observed at lower 
temperatures. 

It appears therefore that the phenomena are com- 
plex and need extended investigation, but that in 
any event they are not to be explained by the simple 
assumptions mentioned above. Nevertheless, even 
at this stage it seems profitable to put forward 
certain alternative speculations, as they not only 
suggest an explanation of the above phenomena but 
may also be helpful in the discussion of experiments 
of quite a different type. 

The attraction and repulsion are both assumed to 
be due to a peculiar flow of liquid associated with 
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the flow of heat. Though the possibility that thjs 
flow is merely set up by variations of density cannot 
be excluded, it seems more probable that th: driving 
force is the same as in the ‘helium fountain’, wher. 
helium flows through capillaries from regions of lower 
to higher temperatures even against a pressure 
gradient*®. Since this foree must be exerted by th, 
walls of the capillary, one can expect such a ‘capillary 
flow’ along any wall immersed in helium II along 
which a temperature gradient is maintained, while 
the return flow, obeying ordinary hydrodynamics 
will take place at a greater distance from the wall, 
As the heat resistance of the vane in the present 
experiment is comparatively high, there will be a 
radial temperature gradient along the heater, the 
highest temperature being in the middle of the heater 
opposite the vane. We might therefore expect 
capillary flow towards the centre within a small layer 
near the heater, gradually changing into a hydro. 
dynamic flow, which streams backwards within the 
rest of the interspace between plate and heater. [p 
the case of streamlined flow, the latter would cause 
attraction arising from the Bernoulli force 


P— Po — tow’, (3) 


while under the influence of turbulence the vane could 
be ‘blown away’. 

Now the question arises whether perhaps this flow 
of liquid can account for the high values of heat 
conductivity observed in helium II. It 
pointed out by Allen and Misener* that ordinary heat 
convection is insufficient to explain them. However, 
the capillary flow must be associated with an appreci- 
able flow of heat of quite a different character. 

Suppose a quantity q of liquid flows per second 
against a pressure difference dp between two reservoirs 
at the temperatures T' and 7 + dT’ by the fountain 
mechanism. Then the work done per second is qdp, 
and according to the Second Law of Thermodynamics 
the capillary flow must be connected with a reversible 
heat flow 


has been 


d 
Q = Tap (4) 


from T + dT to T. This is in addition to any irre- 
versible heat flow which might already exist if no 
liquid were flowing. In other words, the fountain 
effect is the exact mechanical analogue of the 
thermo-electric effect. Q corresponds to the Peltier 
heat, dp/dT to the thermo-E.m.F. per degree, while 
the capillary flow and the hydrodynamic flow 
correspond to the electric current in two different 
metals. 

No quantitative results for Q or dp/dT' are avail- 
able at present. If one assumes with Tisza‘ that the 
part of the liquid transferred by capillary flow has 
actually zero entropy, one obtains 

Q = TS = T9es, (5) 
where S = gos is the entropy of q cm.* of liquid 
helium at the temperature 7’. 

If we apply (3) and (5) to the present experiment 
using the value of the attraction as given above, we 
obtain for the heat associated with the flow about 


% x 10-* watt. The actual heat input was 0-5 = 10° 
watt, which is the same order of magnitude. 
We cannot, however, at this stage, conclude 


definitely how far the capillary flow along walls can 
account for the high heat conductivity of helium II. 
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A satisfactory test of the above hypothesis would 
require experimental values for Q or for dp/dT, as 
well as a more detailed knowledge of the laws govern- 
ing the flow of liquid helium II. 

H. Lonpon. 
H. H. Wills Physical Laboratory, 

University of Bristol. 
Aug. 26. 

Bijl, H., and de Boer, J., Physica, §, 121 (1938). 


Michels, A 
Keesom, Miss A. P., Saris, B. F., Physica, 5 


: Keesom, W H 


1938) 


and 
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s Alien, J. F., and Jones, H., NaTURE, 141, 243 (1938). 
‘Allen, J. F., and Misener, A. D., NaTURE, 141, 74 (1938). 
Tisza, L., NATURE, 141, 913 (1938). 


Photographic Tracks from Cosmic Rays 

WHILE examining some photographic plates which 
had been exposed to cosmic radiation, a peculiar 
grouping of tracks of very short range was 
observed, which may possibly be due to a novel effect. 

The plates were half-tone Ilford plates (70u 
thick): they were protected by a layer of glue- 
free paper and then covered with layers of pure 
paraffin in varying thickness, from 1 mm. to 15 mm. 
The packets were exposed to cosmic rays at 3,400 
metres altitude at the Institut fiir Strahlungsforschung 
on Jungfraujoch. I am glad to express here my 
gratitude to the Director and the assistants there for 
their kindness and help. 

After an exposure of five months the plates have 
now been developed and examined. They present 
singular tracks and stars like those reported in 
previous papers'; but besides these, many groups of 
very short tracks are seen for which no parallel has 
been observed in earlier experiments. The number of 
individual tracks in one group was in general four to 
eight, certain groups showed up to twenty or thirty, 
and a few were so dense that individual tracks could 
be distinguished only in the peripheral parts, while 
the inner parts were visible as black spots, even to 
the naked eye. The range in air corresponding to the 
length of the tracks is of the order of 1 cm. or less ; 
the tracks diverge from closely situated points in the 
photographie emulsion, sometimes two tracks arising 
from one point. The number of groups seems to 
increase with the thickness of the paraffin. With 
lead as absorber, or without absorber, only very few 
groups with a small number of tracks have so far 
found. 

The first question which arises is, whether the groups 
could be due to contamination from radioactive sub- 
stances, either in the paper or in the paraffin. This, how- 
ever, seems not to be possible for two reasons. (1) The 
tracks do not start from the surface of the emulsion, 
but at a certain distance below the surface—generally 
8-104; groups with a limited number of tracks have 
also been observed at greater depths—even 30u 
below the surface. Such an effect might be due to an 
accidental desensitization of the uppermost layer of 
the emulsion, say, by pressure from the paraffin, but 
such a desensitization can scarcely be admitted here 
because reduced silver grains are often found between 
the group of tracks and the surface. (2) The very short 
range of the tracks; they could in fact only be due to 
heavy contamination with samarium, which is highly 
improbable, while it would also be necessary to admit 
that groups of samarium atoms had diffused below 
the surface of the emulsion. Moreover, direct experi- 
ments with samarium as contaminating substance 
have never given a corresponding effect. 


been 
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As a first tentative explanation it may be suggested 
that cosmic rays give rise in the paraffin to a secondary 
radiation, which in turn leads to disintegration pro- 
cesses of the atoms in the photographic emulsion. 
The group tracks would then be due to slow-moving 
disintegration particles. 

This is corroborated by the fact that inside the 
groups, between the tracks, silver grains, both single 
and double, are observed much more frequently than 
outside ; this reduction of silver of course would be 
due to the action of electrons, y-rays or heavy 
particles of very short range resulting from the dis- 
integration process. This and other alternative ex- 
planations will be discussed in a detailed report, 
when further observations have been collected. 

The examination of plates has been carried out in 
the Universitetets Kjemiske Institutt, Blindern pr. 
Oslo, and I wish to express my sincerest gratitude to 
Prof. Ellen Gleditsch for her kind hospitality that 
has made it possible for me to continue my investiga- 
tion. 

MARIETTA BLAU. 
Universitetets Kjemiske Institutt, 
Blindern, 
pr. Oslo. 
Sept. 2. 
und Wambacher, H., Mitt. d. Rad. Jnst., 409. Wien. Ber., 


' Blau, M 
IL a, 146, 623 (1937). 


Generation of Auroras by Means of Radio Waves 


ABOUT a year ago, attention was directed to a new 
mathematical theory of radio-interaction' which, 
contradicting the original mathematical theory?, 
leads to the important conclusion that abnormally 
large impressed modulations may be caused by waves 
the frequencies of which are nearly equal to the local 
gyro-frequency (that is, the frequency of gyration 
of a free electron in the earth’s magnetic field). This 
conclusion was strikingly confirmed in the course of 
experiments® carried out in March 1937. 

It is therefore now appropriate to mention other 
deductions from the new theory which will be of 
erest. 
gyro wave (that is, one with frequency 
nearly the same as the local gyro-frequency, He/2xm) 
can cause such notable effects in the EF layer, it is 
natural to inquire about the details of a radiator of 
gyro waves which would be capable of generating a 
visible glow discharge in that layer. 

From the results of the experiments of H. A. 
Wilson‘ with discharge tubes containing air at low 
pressures and from generally accepted knowledge 
about the ionosphere and radio waves, it can be 
deduced that at night, in latitudes where the terrestrial 
magnetic field is approximately vertical, a visible 
glow discharge usually can be produced near the lower 
part of the E layer by means of a radio station which 
radiates an appropriate circularly polarized vertical 
beam of gyro waves at the rate of 500 kilowatts by 
means of an aerial system consisting of 800 horizontal 
half-wave aerials lying in a plane situated one quarter 
of a gyro wave-length above the ground. 

This aerial system would have approximately the 
appearance of a square network with a side 2 kilo- 
metres long, a mesh of 100 metres and an elevation 
of 50 metres. About half the beam would be con- 


general ir 
Since : 


tained mostly within a cone of vertical angle equal to 
6°, and the resultant celestial glow discharge would 
lie below the height of 100 kilometres and be about 
fifty times as bright as the sky on a moonless night. 
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No great absorption of the beam by any ionized 
strata lower than the EZ layer need be anticipated, 
since the absorption of an extraordinary gyro wave 
is inversely proportional to the collision frequency 
and so diminishes very rapidly with the height ; this 
is also indicated by the experiments* on radio inter- 
action mentioned above. By generating the gyro 


waves in a series of pulses, a corresponding series of 


glow discharges could be produced by means of a 
much less powerful station or with a much smaller 
aerial system than is indicated above. 

Such artificial auroras would be of great scientific 
value, as they would allow those parts of the atmo- 
sphere which lie nearly 90 km. high to be studied 
by means of controllable spectroscopic 
and other observations. It is therefore 
to be hoped that means may be found 
to use the 500-kilowatt broadcasting 
station at Cincinnati, or that at Mos- 
cow, to attempt to produce such 
auroras. 

It can also be deduced that with an 
aerial array similar to, but much less 
extended than, that mentioned above, 
and with gyro waves radiated at the 
rate of about one million kilowatts, it 
is possible on clear nights to provide 5 
over an area of about 10,000 square 
kilometres the minimum illumination 
of 0-02 foot candles prescribed for roadways’; this 
illumination is approximately the same as that 
provided by the full moon when overhead. Only a 
small fraction of the energy in the form of radio 
waves would be reflected down to the ground where 
it might otherwise disturb ordinary radio reception. 

The above conclusions are supported by the experi- 
ments of Mr. Gill*, who found that the oscillating 
potential required to start a discharge in a bulb 
containing air at low pressure can be very much 
reduced by applying that magnetic field which causes 
electrons to gyrate with the same frequency as that 
of the starting potential. 

The details of the arguments which lead to these 
conclusions are in the course of publication in the 
Philosophical Magazine. 


V. A. Barmey. 


School of Physics, 
University of Sydney. 


' Bailey, V. A.. NATURE, 139, 68 (Jan. 9, 1937); Phil. Mag., 23, 774 
(April 1937); Phil. Mag., 23, 929 (May 1937). 
* Bailey, V. A., and Martyn, D. F., Phil. Mag., 28, 381 and 382 (Aug 


1934) 
* Bailey, V. A., NATURE, 139, 838 (May 15, 1937). 
* Wilson, H. A., Proc. Camb. Phil. Soc., 11, 249 and 391 (1902). 
* This method of producing useful illumination was described in a 
Australian Patent Application filed on Nov. 27, 1936. 
‘Gill, E. W. B., NatTuRE, 140, 1061 (Dec. 18, 1937). 


Spectral Continua of the Rare Gases 


Ir is known that most of the rare gases emit 
spectral continua under certain conditions of excita- 
tion. The most favourable conditions for excitation 
are obtained in the uniform positive column of an 
electric discharge using wide tubes, high pressures 
and low density currents. In the range of pressures, p, 
over which the continua predominate, the ratio of 
the axial force Z to the pressure p is small and 
decreases slowly with increase of pressure. As the 
increases, the intensity of the continua 


pressure 
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emitted increases with respect to the intensity of the 
line spectra, and the intensity of the lines ; ‘quiring 
the higher energies to excite them decreas: rapidly 
with increase of pressure compared with that of th. 
lines requiring the lower energies. For example, ip 
argon and krypton at 40 mm. pressure, the onh 
lines with intensities comparable with that of th, 
continuum are those which emanate from the 9» 
— requiring about 13 electron volts to ak 
them. 


The accompanying photograph shows tly spectra 


of the light emitted from the positive column in 
tube 3 cm. in diameter in argon, krypton and : 
over the spectral range 7200 A.—2200 A. 


a 
Lercury, 





A. Krypton,42mm. B. Mercury, 30mm. C. Mercury,2 mm. D. Argon, 43 mn 


It will be seen that these gases have the sam 
long-wave spectral limit at about 6850 A., which is 
about the value of the limit in helium. That this long. 
wave limit is not due to lack of sensitivity of the 
photographie plate has been shown with long-rang 
plates sensitive to 8800 A. 

The theory suggested for the well-known hydrogen 
continua, namely, that the radiation is emitted by 
an unstable molecule consisting of an excited and 
a neutral atom, appears to be suitable to the explana- 
tion of the phenomena in the rare gases. It would 
explain the long-wave limit observed and would 
suggest a short-wave limit in the far ultra-violet 
corresponding to the energy of the excited state 
involved in the formation of the unstable molecule. 
It is interesting that the long-wave limit should be 
the same for helium, argon and krypton, and it is 
remarkable that mercury, in spite of essential 
differences, should also have a limit at nearly the 
same value. 

S. P. McCatirm. 

Electrical Laboratory, 

Oxford. 
Aug. 14. 


Correlations between Electronic States of Atoms 
and Molecules in the Alkali Earth Hydrides 

IN a recent paper, More and Cornell! discuss th 
potential energy curves for strontium hydride (SrH 
based on some absorption investigations of the C and 
D band systems of this hydride. Two years ago, 
in a similar investigation (not mentioned in the paper 
of More and Cornell), I obtained? somewhat different 
results concerning the correlation between the energ) 
levels of SrH and Sr+H. More and Cornell suggest 
that the C, *E state of SrH predissociates into the 
*D level of Sr. Correspondingly, the D, * and 
E, *II are connected with *D, and the A, “JT and B, * 
with the *P state of Sr. In my previous work, on 
the contrary, I proposed the *P level of Sr as the 
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predissociat ion limit of C,*, all remaining states 
4, B, Dand BE dissociating into *P. This correlation 
of mine was suggested as an alternative in the paper 
of More and Cornell. 

It is convenient to undertake the correlation 
SrH Sr+H in connexion with the similar process 
(aH — CatH, because the energy schemes in both 
eases are almost identical*. Further, it must be 
regarded as most probable that the ground-level (N) 
of the hydrides dissociates into 4S and the A and B 
levels go to °P. Accordingly, if the *P or *D levels of 
the atoms are taken as predissociation limit, two 
different dissociation values are obtained for the 
NV, A and B states. A comparison between these two 
sets of values and those which are obtained with 
the Rydberg extrapolation method, shows that the 
choice of *P as predissociation limit 1s much more 
probable than that of *D. The same result has also 


been obtained by Humphreys and Fredrickson’, 
although the dissociation values given by them 
are not correct. It is easy to see that the Birge- 


Sponer extrapolation in these cases gives by no means 
correct dissociation values, because the Birge-Sponer 
values are about 5,000 cm.-' higher than the highest 
possible dissociation values in the N, A and B states 
of CaH and SrH. 

A fuller account of these problems will appear in 
the Zeitschrift fiir Physik. 

BrRGER GRUNDSTROM. 
Department of Physics, 
University of Stockholm. 
July 30. 


More, K. R., and Cornell, 8S. D., Phys. Rer., 53, 806 (1938). 
Grundstrém, B., Z. Phys., 99, 595 (1936); Dissertation, Stockholm, 
1936. Funke, G. W., and Grundstrém, B., Z. Phys., 100, 293 (1936). 


‘Humphreys, R. F., and Fredrickson, W. R., Phys. Rev., 50, 542 (1936) 


Kramers’ Law: A Correction 


In a recent letter’ it was shown that the number 
of arrivals, pa, in the nth quantum state of the 
hydrogen atom in a discharge tube and in the 
planetary nebula was not the same as the number 
of captures predicted by Kramers’ Law. The 
arrivals, Pp, were computed from measured line 
intensities for n > 3, and the number of captures on 
n = 2 was obtained directly from the Balmer con- 
tinuous emission, Ba,. If, as convincing arguments* 
appeared to show, these observed arrivals, pp, were 
almost wholly due to captures of free electrons, it 
followed that Kramers’ Law was wrong. This view 
was strengthened in the case of the discharge tube 
by a measurement of the Paschen continuous emis- 
sion, Pa, which gave directly the number of captures 
on n = 3, and which was thought to be of the same 
magnitude as ps. 

The infra-red measurements of the Pa, have 
recently been repeated with greater accuracy and a 
numerical error found in the earlier measure. It now 
appears that the ratio of Pa, to Ba- is very closely 
that predicted by Kramers’ Law, namely, 0-06*; 
therefore the law is correct for hydrogen, as expected 
theoretically. It is evident, then, that p, is one 
thousand times greater than the number of captures 
on n = 3 both in the electrodeless ring discharge and 
in the nebule ; in other words, excitations to the 
third quantum level are about one thousand times 
as frequent as captures of free electrons there. This 
fact will necessitate a revision of the prevailing 
theory of nebular emission. 
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Thus, though Kramers’ Law should not be used in 
calculating the absorption of the alkalis and the non- 
hydrogenic elements in a stellar atmosphere, these 


revised and extended measurements indicate thx 
validity of the law for atomic hydrogen. 
T. L. Pace. 
University Observatory, 
Oxford. 
Aug. 31. 
‘ NATURE, 141, 1137 (June 25, 1938). 
*Zanstra, H., Astrophys. J., 65, 50 (1927); Plaskett, H. H., Pub. 
Dom. Astro. Obs., 4, 187 (1928). 


* Note added in proof: In a letter in NaTURE, 142, 433 (September 
3, 1938), Menzel has directed attention to the significance of this 
test, and has made the forecast, now verified, that it would confirm 
the validity of Kramers’ Law. 


The Rotating Pendulum and the State of Adaptation 
of the Eye 

THE experiments of Lythgoe’ on the rotating 
pendulum show that the latent period of the eye 
is not directly related to the brightness perception 
of a viewed object. The latent period seems to be 
more closely related to the sensitivity of the eye : 
with higher sensitivity it is mostly longer, with lower 
sensitivity shorter. Lythgoe was led to assume that 
nervous interaction tends to shorten the latent 
period. Crawford® states that the effect is almost 
entirely in accord with the hypothesis that the latent 
period varies in the same sense as the concentration 
of photochemical substance in the retina, and con- 
cludes that the effect might therefore provide a 
simple measure of the concentration of photochemical 
substance in the retina. 

Experiments on the change of sensitivity of the 
fovea under influence of a glaring light source p!aced 
somewhere else in the field of view point strongly 
against Crawford’s and in favour of Lythgoe’s 
hypothesis. 

It can be shown by means of a binocular method*:* 
that the presence of a glare source in the field of 
view causes the sensitivity of the fovea to drop to a 
much lower level within 0-1 second (x-adaptation). 
If the sensitivity were determined solely by the 
concentration of a photochemical substance, «- 
adaptation ought to be due either to the stray light 
within the eye or to a diffusion of photochemical 
substances over the retina. It can be proved, by 
measurements on diascleral re-illumination, that 
x-adaptation is not due to this stray light, but to 
an influence originating in the strongly illuminated 
part of the retina. By measurements on the velocity 
of x-adaptation over the retina, a value was obtained 
which is far too great to be accounted for by processes 
of diffusion. 

ax-Adaptation might be of a purely electrical nature, 
due to the leakage currents which are known to be 
produced within the eye when a point of the retina 
is illuminated. Although this hypothesis qualitatively 
accounts for many of the observed characteristics of 
a-adaptation, it cannot account for all of them, 
especially those with coloured light. After excluding 
the possible explanations of purely physical or 
chemical nature, we are thus left with only one 
possibility to account for «-adaptation : an inhibitive 
influence transmitted by the retinal synapses from 
the illuminated area of the retina towards the fovea. 

Against Crawford’s assumption also is the fact that 
for the one form of adaptation for which photo- 
chemical changes seem definitely responsible, namely, 
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prolonged dark adaptation, no rotating effect occurs. 
This alone would already suggest that the effect of 
varying latent period is due to an entirely different 
mechanism. 

Apart from any speculations as to its exact 
mechanism, the Lythgoe effect is of special impor- 
tance to visiodynamics because it illustrates once more 
that the retina is the seat of processes which manifest 
themselves only indirectly in the ultimate brightness 
perception. 

J. F. ScHouren. 
Natuurkundig Laboratorium 
der N. V. Philips’ Gloeilampenfabrieken, 
Eindhoven. 
July 29. 


NATURE, 141, 474 (1938) 
NATURE, 141, 792 (1938) 
and Schouten, J. F., Proce. Kon. Acad. Wet., 40, 376 


Lythgoe, R. J 
* Crawford, B. H 
* Ornstein, L. 5 
(1937) 
* Schouten, J. F., 
zijdsche 
Utrecht 


“Visueele meting van adaptatie en van de weder- 
beinvioeding van netvlieselementen”’. Ac. Thesis, 
1937 


Efficient Vacuum Fractionating Columns 
THREE vacuum distillation apparatuses capable of 


distilling amounts from 5 gm. to 500 gm. have been 
constructed for preparative and analytical work 
particularly in regard to fatty acid esters. They are 
also efficient for other higher boiling mixtures, such 
as hydrocarbons, alcohols, amino-acid esters and 
dicarbonic acid esters. The apparatuses are based, 
inter alia, on the experience of Dr. Podbielniak in 
connexion with vacuum fractionation. In the choice 
of material and construction, particular attention has 
been given to the question of securing an effective 
apparatus at a reasonable outlay. 

The apparatuses are equipped with an electrically 
heated flask, column and column top, each of which 
can be regulated independently of the other. The 
temperature is controlled by thermocouples with an 
accuracy of +0-5°C. The columns are fitted in- 
ternally with spirals of monel metal or stainless steel 
and are furnished with a high-vacuum jacket of 
Durandl glass fused to the column. On the outside, 
the columns are insulated with asbestos fitted with 
mica windows. The electric heating spiral is wound 
round a glass tube outside the vacuum jacket. 
Further details concerning the apparatus will be 
published later. 

With the aid of the smallest apparatus, a mixture 
of 9-71 gm. palmitic acid methyl ester (iodine value 
1-25) and 8-7 gm. refractionated C,,-ester mixture 
(iodine value 72-3) including oleic, stearic, and 
eladic acid methyl esters was fractionated. The 
following table illustrates the effectiveness of the 
fractionation. 


Per cent 
C\,-ester 


lodine 
value 


Ester Per cent 
(gm distilled 


Saponifi- 
cation 
equivalent 


Fraction 
No 


294 -: 
296 -5 
296 - 


295 


The table shows that 83 per cent of the palmitic 
acid ester recovered has a degree of purity of 
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99-99-7 percent. Owing to the less accurat; method 
of analysis employed for determining saponitication 
values, the purity of the recovered C,,-ester fractions 
could not be determined more accurately than tp 
between 98 and 100 per cent. Of the total (,,-ester 
79 per cent of this degree of purity has been my 
covered. The intermediate fractions, that is to say. 
ester mixtures of a purity less than 98 per cent. 
amounted in all to 16 per cent of the total amount 
distilled. The distillation residue was 0-71 gm., that 
is, 3-9 per cent. 


290 

















molecular weight. 





Mean 





+ ad 


+0 60 80 00 /20 


Fatty acid methyl ester distilled (gm.). 





The iodine values show that an accumulation of 
stearic acid ester has occurred especially in the case 
of the last fraction. (25-5 per cent as compared 
with 13 per cent for fraction 9: in other words, an 
accumulation of almost double. This also manifested 
itself in the fact that fraction 11 was solid while 
fraction 9 was liquid.) 

As the graph shows, satisfactory results were als 
attained with apparatus intended for larger quan- 
tities. An approximately accurate idea of the ester 
mixture components is obtained from the dist illation- 
temperature diagram. 

A. KLE. 

Biological Laboratory, 

University, Oslo. 


Interfacial Tension between Mercury and Water 

THE interfacial tension between mercury and water 
is generally accepted, on the basis of capillary ris 
and drop weight measurements, as being about 
375 dynes/em. at 20°C.', but using a sessile drop 
method, Burdon and Oliphant* have obtained 4 
value of 427 dynes/em. The suggestion that the 
discrepancy might be due to the invalidity of certam 
assumptions made in the calculations from capillary 
rise and drop weight observations was disposed of by 
Brown’, who obtained a value of 374-2 dynes/cm. at 
25° C. by the sessile drop method. 

During experiments on the electrocapillary curve 
of water, using a sessile drop as polarized electrode, 
it has been found possible to obtain at will either 
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¢ the above values for the unpolarized interface, 
wcording to whether oxygen is or is not rigidly 
excluded from the water ; the lower value is obtained 


in the presence of air, the higher value when oxygen 


is excluded. Confirmatory determinations have been 
made by the capillary rise method, using the appar- 
tus of Bartell, Case and Brown, suitably modified. 
Working im vacuo, the figure obtained was 426 
dynes/em., and in equilibrium with either hydrogen 
or nitrogen at a pressure of one atmosphere, 427 
dynesjem., the temperature being 20°C. When air 
: admitted the value falls, and there are indications 
that the tension of a freshly exposed interface may 
have any value between 375 and 427 dynes/cm., 
«cording to the oxygen pressure over the system. 

It is significant that the higher value found for 
the unpolarized surface is identical with that found 
by Gouy*, with cathodic polarization, at the maximum 
f the electrocapillary curve of pure water. This 
suggested that the effect of excluding oxygen con- 
sists simply in a lateral shift of the electrocapillary 
curve along the axis of polarization. This was con- 
firmed by plotting the cathodic branch of the curve 
the only one accessible to measurement under 
xygen-free conditions) in the same apparatus under 
normal and under oxygen-free conditions. In the 
utter circumstances, the maximum of the curve was 
in fact found to lie slightly on the anodic side of zero 
polarization. It seems reasonable to suppose that 
the effect of dissolved oxygen is to produce mercury 
ms which are strongly adsorbed at the interface, 
nd produce a lateral displacement of the 
athodic branch of the electrocapillary curve in the 
same way as the so-called capillary active ions. 

D. C. Henry. 

Thomas Graham Colloid J. JACKSON. 

Research Laboratory, 

University, Mane hester. 

Aug. 16. 
Landolt Borns tein (fifth edition), 1, 2 
72-4 and 370-1 at 20° C., 37 

Bro wn, J. Amer. Chem. Soc., 55, 24 

Chem. Soc., §7, 
Burdon and Oliphant, 
Amer. Chem. Soc., 56, 2 
Phys., (9), 6, 5 (1916) 


3, quotes four determinations : 
4ato°c, Bartell, Case and 
419 (1933). Glidden, J. Amer. 


4: 


236 (1935). 
Trans. Farad. Soc., 283, 205 (1927). 
Brown, J 564 (1934) 


Gouy, Ann 


Dependence upon State of the Dielectric Polarizations 
of Ammonia and its Three Methylated Derivatives 

NEW measurements recently completed enable us 
) provide for the first time a set of data to show the 
lependence upon state of the dielectric polarizations 
fammonia (NH,), methylamine (MeNH,), dimethyl- 
amine (Me,NH), and trimethylamine (Me,N). The 
essential results are tabulated below and illustrate 
the influence of the medium in dipole moment 
determinations'. The figures represent the total 
polarizations of these four substances calculated 

by the usual formule. 
POLARIZATIONS OF AMMONIA AND ITS METHYL DERIVATIVES 
State NH, MeNH, Me,NH Me,N 

baseous, at zero pressure .. 49-6 44-9 36 -6 25-6 
Dissolved in benzene, at in- 

finite dilution -- 45 55-4 50-3 35 
Liquid a .. 23-3 34-9 41°3 30°5 

Full details of this work, and a discussion of its 
implications, will be published elsewhere later. For 
the present the relative magnitudes of the ratios 
Peaseous/Paissotved and F "gaseous/P Liquid may be noted. It 
will be seen that while ammonia conforms to the more 
common type of behaviour and has both these ratios 
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greater than unity, the reverse is the case for the 
di- and tri-methylamines, where the differences 
between the polarizations are greater than in other 
previously noted‘ examples of this kind of abnormal® 
solvent effect. 
R. J. W. LE FEvRE. 
RUSSELL. 
Sir William Ramsay and 
Ralph Forster Laboratories, 
University College, 
London, W.C.1. 
Aug. 31. 

' See Glasstone, Ann. Rep. Chem. Soc., 33, 117 (1937). 
* Kumler, J. Amer. Chem. Soc., 58, 1049 (1936). 
* Calculated from measurements by Grubb, Chittum and Hunt, . 

Amer. Chem. Soc., $8, 776 (1936). 
* Le Févre and Russell, J. Chem. Soc., 
* Le Févre, NATURE, 186, 181 (1935). 


491 (1936). 


The Polarographic Sero-Reaction for Cancer 


In a detailed communication!, I have described 
two polarographic sero-reactions concerning typical 
changes in human serum of individuals suffering 
from cancer, sarcoma, acute inflammations, fever, or 
some bile and liver disorders. 

A re-investigation of the reaction I use has 
given rise to some erroneous remarks. Messrs. F. 
Bergh, O. M. Henriques and C. G. Wolffbrandt state 

a letter in Nature? that the great effect in the 
polarographic sero-reaction cannot be due to the 
presence of cystine compounds as the concentration 
of cystine had to be 100-1000 times greater than that 
generally found in serum. These investigators, how- 
ever, have wrongly used a solution of cobaltamine 
(reagent for protein containing cystine) instead of 
the reagent for pure cystine, which is cobaltous 
chloride (divalent salt). When the latter proper 
reagent 1000 times smaller concentration 
of cystine causes the same effect as is shown in the 
last curve of these authors and is in complete agree- 
ment with the cystine content generally found in 
serum. (Their effect is obviously due to a trace of 
divalent cobalt in the trivalent salt solution used, 
brought in by the reduction with cysteine.) 

As a result of this mistaken experiment, 
Bergh, Henriques and Wolffbrandt ascribe the polaro- 
graphic effect in the cancer reactions to “an additive 
expression of several substances”. In answer to this 
suggestion, it should be emphasized that only such 
substances can be considered which cause the typical 
polarographic effect in the buffered cobalt solution 
and give an ‘empty curve’ in the absence of the 
cobalt reagent. This is the chief characteristic of the 
polarographic ‘double wave’ produced by proteins 
containing cystine or by their degradation products. 
Therefore, none of the chemically defined substances 
investigated by Messrs. Bergh, Henriques and Wolff- 
brandt can be taken into consideration except 
cystine or cysteine. 

These authors also show that 
extract of yeast give in cobaltic solutions similar 
curves to the deproteinated serum. This is in 
accordance with facts already established* as well as 
with my interpretation of them, that the polaro- 
graphic effect is to be ascribed to proteins or poly- 
peptides containing cystine nuclei present in these 
biological fluids. Their finding that the substance 
responsible for the polarographic effect in urine 
passes slowly a ‘Cellophane’ membrane clearly in- 
dicates that the proteic substance in urine has a 


is used, a 


Messrs. 


urine and water 
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smaller molecule than that in the deproteinated 
serum. 

To the discussion of the view of Waldschmidt- 
Leitz that the polarographically active substance in 
carcinomatic deproteinated serum may be a sulphur- 
free mucoid‘, I would point out that this assumption 
is not in accord with my experimental facts; the 
hydrolysates of the deproteinated serum solutions in 
question show clearly the presence of cystine and, 
moreover, in the same relative content as found in 
the various non-hydrolysed deproteinated patho- 
logical or normal sera; the cystine content in the 
deproteinated serum is of the order of 10-* molar, 
and is always higher in the carcinomatic case ; 
against the necessity for a mucoid theory is also the 
fact that an identical polarographic effect is evoked 
by a deproteinated solution of pure crystalline 
albumin, if the albumin is first degradated with the 
alkali or pepsin®. 

The experimental evidence thus shows convinc- 
ingly that the changes in pathological sera polaro- 
graphically detected consist in a proteolytic degrada- 
tion of serum proteins by which cystine containing 
high molecular products, bearing the character of 
albumose, are split off. The origin of this proteolysis 
taking place in the blood must be sought in the 
increase of some products of the pathological meta- 
bolism, of the type of Abderhalden’s proteolytic 
reactions. 

R. BroicKa. 

Physico-chemical Institute, 

Charles University, 
Prague. 
Aug. 15. 
Acta Unio Internationalis contra Cancrum, 3, 13 (1938). 
G., NaTURE, 142, 


' Brdiéxa, R., 
* Bergh, F., Henriques, O. M., and Wolffbrandt, C. 
212 (1938) 
* Rosenthal, H. G., Mikrochemie, 22, 233 (1937). 
* Waldschmidt-Leitz, E., Angew. Chem., 51, 324 (1938) 
Brditka, R., to be published elsewhere. 


Photo-ammonification of Organic Nitrogenous 
Compounds in the Soil 


In recent years Gopala Rao and Dhar', Gopala Rao?, 
Dhar and co-workers* and Corbet‘ have shown that 
nitrification in soils occurs partly as a photochemical 
reaction under the influence of sunlight. Dhar and 
co-workers*® have also brought forward considerable 
evidence to show that fixation of atmospheric nitrogen 
is favoured by sunlight. 

We have now found that the decomposition of 
various nitrogenous compounds, the so-called am- 
monification, occurs as a purely photochemical 
reaction in the presence of photocatalysts like heated 
soil or ignited ferric oxide. Aqueous solutions of 
various nitrogenous compounds were exposed to 
sunlight (for 30 hours) in ‘Pyrex’ glass flasks under 
sterile conditions. The amount of ammonia liberated 
in the decomposition process is estimated by Folin’s 
methid. The results are as given below. 


Milligrams of ammoniacal nitrogen 
per litre 


Heated red soil as 
photocatalyst 


Ferric oxide as | 
photocatalyst | 
13°85 
alanine 14-00 
aspartic acid 17-30 
glutamic acid “7 7-00 


urea ‘ 28- 12-72 


ine 43°75 


61-25 


M/20 @ v« 
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It thus appears that many important chemica) 
reactions in the soil can be brought about by the 
photochemical action of sunlight, independently of 
bacteria. ; 

Further work is in progress. 

G. GOPALA Ryo 

Andhra University, Cu. I. VaRADANAM. 
Waltair. 


! Soil Science, 31, 379 (1931). 

® Soil Science, 38, 143 (1934). 

* NATURE, 133, 213 (1934); 187, 462 (1936). 

* Biochem. J., 28, 1575 (1934); 29, 1086 (1935). 

* NATURE, 187, 629, 1000 (1936); 188, 648, 1060 (1936 


Effect of Pyridine Compounds on the Nutrition of 
Staphylococcus aureus 


RECENT investigations have established the 
necessity of nicotinic acid (or amide) for the growth 
of Staphylococcus aureus’. In a previous report, it 
was shown that the ability of this organism to utilize 
compounds related to nicotinic acid is limited. We 
have since prepared several compounds of interest 
in this connexion, and the determination of their 
biological activity is herewith reported. 

The synthetic amino acid - glucose medium of 
Fildes et al.? was employed in testing the activity 
of the series of compounds. The compounds were 
tested in the presence of an excess of thiamine 
(0-05 gamma per 10 c.c. of medium) using an 18-hour 
culture of S. aureus. 

Nicotinyl glycine exhibited growth-promoting 
activity in the same order of concentration as nicotinic 
acid. Trigonelline, pyridine betaine 8-carboxylic 
acid, a-amino pyridine, and «a-amino pyridine 
8-carboxylic acid, were completely inactive as growth 
factors for S. aureus. It may be of interest to recall 
that Ackermann* isolated nicotinyl glycine and 
trigonelline from urine following the administration 
of nicotinic acid. 

MAURICE Lanpy. 

Research Division, 

8.M.A. Corporation, 

Cleveland, Ohio. 


Aug. 25. 


J., 31, 731 and 966 (1937). Koser, 
and Saunders, F.. /. Bact 
Proc. Soc. Erp. Biol. Med., 38, 504 


G., Biochem 


* Knight, B. C. J 
5S. A., Finkle, R. D., Dorfman, A.. 


35, 6 (1938). Landy, M., 
(1938). 

* Fildes, P., Richardson, G. M., Knight, B. C. J. G., 
G. P., Brit. J. Exp. Path., 17, 481 (1936). 


* Ackermann, D., Z. Biol., 59, 17 (1912). 
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A Saccharum - Zea Cross 


Boru Saccharum and Zea are distinguished by the 
readiness with which they cross with related genera. 
For example, while Mangelsdorf and Reeves' have 
crossed Zea Mays with Euchlena and Tripsacum, 
Venkatraman and Thomas? have crossed S. officinarum 
with a species of Sorghum and even the remotely 
related Bambusa*. I have also crossed S. officinarum 
with Imperata Cylindrica Beaew. and S. spontaneum L. 
with Sorghum Durra and Sorghum halepense. In 
spite of Zea and Saccharum being in two different 
sections of the Graminee—Andropogoneae and 
Maydeae (Bews)—I thought it worth while to cross 
them, and after several attempts using many thousands 
of flowers of a male sterile variety (Vellai) of S. officin- 
arum 2n = 80 = 8z as the female parent, and variety 
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jen Beauty of Zea Mays 2n 20, 2B as the male 
I obtained a single seedling. This plant 
,ived the expected 40 chromosomes from the 


Gol 
parent, 


has rece 


Saccharum parent and 12 chromosomes from the male 
went Zea. Amongst these the VI nucleolar chromo- 
me of Zea Mays is recognizable. 














PHOTOMICROGRAPH OF THE CHROMOSOME 
OF THE HYBRID BETWEEN S. officinarum 
anp Zea Mays (GOLDEN BEAUTY) SHOWING THE 
sINGLE VI NUCLEOLAR CHROMOSOME AND THE B 
HROMOSOMES RECEIVED FROM THE MAIZE PARENT. 


COMPLEX 
(VELLAI) 


The hybrid resembles the Saccharum parent more 
sely as we should expect from these chromosome 
mtributions, but it has the characteristic epidermal 
air found on the upper side of the leaf in Zea Mays 
ind related genera. The cross, however, is dwarf 
n habit and although it has tillered freely, has not 
produced flowering canes after twenty-two months. 
lacks the vigour and early maturity found in 
Saccharum - Sorghum hybrids. 
This cannot be due simply to the remoteness of 
cross since the Saccharum-Bambusa hybrids are 
ry vigorous. It must rather be due to the inequality 
f the contribution of the polyploid and diploid 
The same consideration is likely to vitiate 
fertility of the hybrid. The occurrence of these 
remote crosses in experiments indicates that the 
legree of anastomosis in the ancestry of polyploid 
species may be much greater than is commonly 
suspected. 


parents. 


E. K. JANAKI AMMAL. 
Sugarcane Breeding Station, 
Coimbatore, 
South India. 
Mangelsdorf, P. C., and Reeves, R. G., “Hybridization of Maize, 
Tripsacum and Euchlena”’, J. Hered., 22, 327-343 (1932) 
Thomas, R., and Venkatraman, T. S., ‘“‘Sugarcane—Sorghum 
Hybrids, Agri. J. India, 25, 164 (1930). 
Venkatraman, T. 8., ‘‘Sugarcane—Bamboo Hybrids", Ind. J., Agri. 
7 IIT, 513 (1937). 
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Vowel Vibrations and Vowel Production 


Tue dark band in Fig. 1 is the reproduction of 
he speech track of a vowel (a in hatch) on a sound 


film. The serrated upper edge is the registration of 
the vibratory movement of the particles of air, that 


§, It is the curve of vibration. It is seen to consist 
{ a series of portions—vibratory ‘bits’—each of 
Such 
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a curve is the registration of a free vibration aroused 
by an impulse that is not a vibration. The glottal 
action consists of the repeated opening and shutting 
of the glottal slit. A puff of air is sent into the vocal 
cavity at each opening movement; each puff sets 
the air in the cavity into vibration. 


FREE VIBRATIONS OF THE VOCAL CAVITIES 





s . . . s oe . - 
PUFFS OF AIR FROM THE GLOTTIS 





Fig. 1. 


The ‘profiles’ in the vibratory bits are different 
for the different vowels (Fig. 2). The vocal cavity, 
therefore, has a different form in each case. The 
progressive change in the profiles of a vowel indicates 
that the vocal cavity changes its form constantly. 




















» 


Fig. 2. 


Every element in a vibratory bit has its char- 
acteristic rate of fading (logarithmic decrement). 
This is always large and never zero. Forced—or 
resonance—vibrations do not fade ; their logarithmic 
decrement is zero. The vowel vibrations are, as the 
tracks show, not foreed vibrations; they cannot 
have been produced by resonance. 

E. W. Scriprure. 
Phonetic Laboratory, 
62 Leytonstone Road, 
London, E.15. 
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Science and Mankind 


Ir we are to deal with the science of man, one of 
the first steps is to know our own position in the 
recurring cycles of civilization. Then we can see in 
what direction we are heading at present. 

The cycle of economy and waste covers about 
130 years. The waste began at 1535, 1660, 1790, 1920. 
The more austere periods revived in 1560, 1690, 
1820 ; may we therefore look to 1950 or thereabouts ? 
This is known in the northern saying, “from clogs 
to clogs in three generations’. 

The long general cycle of civilization in Egypt bore 
the best work in 3700, 2600, 1550, 450 B.c., and 
A.D. 760, an average of 1,115 years, resembling the 
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1,100 years of the “Great Year” known to the 
Etruscans. In each of the repetitions there was ¢), 
same order of development—sculpture and are} 
tecture, painting, literature, mechanics, science, and 
lastly wealth, the stage we seem now to have reache; 
Following that, other races break in for plunder, ang 
after some centuries of mixture a new dominant rises 
with a fresh cycle. ‘ 
A still larger cycle is that of race. The Sumerian, 
the Semite, and the Perso-Aryan have successively 
been leaders of the East. We seem now to be nearing 
the end of Aryan rule, unless we can make recovery 
FLINDERS Petre, 
Jerusalem. 


Points from Foregoing Letters 


THE transition temperatures of superconductive 
alloys are considered by Dr. H. Jones, who states 
that the change in the transition temperatures of 
superconductors when small quantities of other 
metals are added in solid solution arises from the 
change of entropy in the normal phase of the metal ; 
the entropy of the superconductive phase being 
relatively little affected by the impurities. 


Dr. H. London has investigated liquid helium II 
by means of an immersed Knudsen manometer. 
Instead of the repulsion which might be expected 
he found an attraction, which seems to indicate that 
the heat flow is associated with a flow of liquid. 

Clusters of short-range tracks observed on photo- 
graphic plates covered with paper and paraffin wax 
and exposed for five months at an altitude of 
3,400 m. are described by Marietta Blau, who 
suggests that they are due to slow-moving ionizing 
particles arising from the disintegration of atoms in 
the photographic emulsion. This disintegration may 
be due to secondary radiation liberated in the paraffin 
wax by the cosmic rays. 

The possibility of generating artificial auroras by 
powerful radio stations such as those of Cincinnati 
and Moscow is discussed by Prof. V. A. Bailey. A 
visible glow discharge near the lower part of the 
E-layer of the upper atmosphere could be produced 
by radiating a circularly polarized vertical beam of 
gyro waves at the rate of 500 kilowatts from a net- 
work antenna of 2 km. square. With one million kw. 
it might be possible on clear nights to provide an 
illumination over ten thousand square miles equiva- 
lent of that to the full moon when overhead. 

Photographs of the spectra of the light emitted 
from the positive column in an electric discharge 
in wide tubes (3 em. diameter) filled with rare gases 
(krypton, argon) or mercury gas are submitted by 
Dr. S. P. McCallum. They show that all have the 
same long-wave spectral limit at about 6850 A. 

Renewed and extended measurements of the 
Paschen continuous emission of hydrogen leads Dr. 
T. L. Page to admit that Kramers’ law is valid for 
atomic hydrogen. He still considers, however, that 
it should not be used in calculating the absorption 
of the alkalis and the non-hydrogenic elements in a 
stellar atmosphere. 

Dr. J. F. Schouten points out, contrary to Craw- 
ford’s assumption, that the Lythgoe effect cannot be 
explained by theories based on photochemical 
changes alone. The close resemblance between the 
varying latent period and the a-adaptation strongly 


supports Lythgoe’s assumption that the effect is dye 
to nervous interaction, which, moreover, must be oj 
the inhibitive kind. 

The discrepancy in the recorded values for the inter. 
facial tension between mercury and water, which 
vary from 375 to 427 dynes/cm., are due, according 
to D. C. Henry and J. Jackson, to the effeet of 
dissolved oxygen ; this produces mercury ions whic! 
are strongly adsorbed at the interface. In vacuum 
or in the presence of hydrogen or nitrogen the higher 
value of 426-427 dynes/em. is observed. 

The dielectric polarizations of ammonia and the 
three methylamines have been compared at 25° jn 
the gaseous, dissolved (benzene), and liquid conditions 
by Dr. R. J. W. Le Févre and P. Russell. For 
ammonia the polarization is greatest as a gas and 
least as a liquid, but for di- and tri-methylamines th: 
reverse is the case. The last-named amines are there- 
fore good examples of a less common type of behaviour 
referred to previously by Dr. Le Févre. 

Dr. R. Brdiéka criticizes the findings of F. Bergh, 
O. M. Henriques and C. G. Wolffbrandt concerning 
the probable substances responsible for the ‘polaro- 
graphic’ curve obtained with the serum of cancer 
patients. He concludes that the only active substances 
are cysteine or cystine, arising from the break up 
of serum proteins (for example, albumose). 

Liberation of ammonia from nitrogenous organi 
compounds by ignited ferric oxide and heated red 
soil, under the influence of light, has been observed 
by G. Gopala Rao and Ch. I. Varadanam. The author 
suggest that nitrification in soils may likewise be du 
to photochemical action. 

Nicotinyl glycine alone among a number of related 
compounds is found by Maurice Landy to possess 
the same growth-promoting action upon Staphylo- 
coccus aureus as nicotinic acid. 

A photomicrograph of the chromosome complex 
in a hybrid between the sugar-cane and the Indian 
corn is submitted by Dr. E. K. Janaki Ammal, show- 
ing that a majority of the chromosomes come from 
the female sugar-cane parent. The cross is a dwarf 
plant resembling a sugar-cane but having the char- 
acteristic epidermal hair found on the upper side 0 
the leaf in Zea Mays. 

Photographs of profiles of vowel sounds on sound 
films are submitted by Prof. E. W. Scripture. He 
points out that every element in a vibratory bit has 
its characteristic rate of fading and that the vowel 
vibrations are not forced vibrations and cannot have 
been produced by resonance. 
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Research Items 


piltdown Man: a Re-examination 

THe reconstruction of the skull of Piltdown man 
has been reconsidered by Sir Arthur Keith in the 
light of later discoveries, and his results were com- 
municated to Section H (Anthropology) at the Cam- 
bridge meeting of the British Association. He dwelt 
n particular on the anatomical resemblances between 
the Piltdown skull and the later Swanscombe skull. 
Ape-like features in the Piltdown bones and brain 
ave escaped notice hitherto. Piltdown man’s fore- 
ad is strongly made, but upright, compared with 
his contemporaries in Java, China and Africa. His 
ead was high-vaulted and his brain relatively large. 
Yet in some parts of his face, particularly in the 
region of the chin and jaw, Piltdown man was the 
most ape-like of all. He blended in the strangest 
and most unexpected manner characters of ancient 
ape and evolved man. Apparently his progeny 
extinct before the dawn of modern con- 
jitions. Swanscombe man and the ‘Lady of Lloyds’ 
zem to be some of his remote descendants. The 
greatest difficulty that the anthropologist has to over- 
ome before he can interpret the Piltdown fossil frag- 
ments aright is due to an unexpected feature—the 
brain of Piltdown man, though moderate in volume 
und simple in convolutionary pattern, is asymmetrical 
to a degree rarely met with even in modern heads, 
though it has been believed that asymmetry is a 
mark of a highly evolved brain, and confined to 
nodern races of man. In the previous reconstruction 
f the Piltdown skull symmetry had been sought 
n error. In Swanscombe man there is also a high 
legree of asymmetry. We have therefore to alter our 
meeption of the antiquity and meaning of asym- 
metry. Another unexpected feature is that ape-like 
haracters have been replaced by infantile. This 
tendency to pedomorphism appears also in the Bush- 
man, one of the most primitive of modern types. 


pecame 


Occupational Risks 


Ix a paper before the Royal Statistical Society on 
May 17 last, Dr. Perey Stocks, of the General Register 
Office, discussed the occupational risks of workers in 
lifferent industries and in different localities of 
England and Wales. He dealt in particular with the 
attempt to separate the direct effects of a man’s 
laily work from the accompanying indirect effects of 
the environment in which, generally by compulsion 
rather than by choice, he lives in order to carry out 
that work. In 1851, 1861 and in 1871, the Registrar- 
General tabulated the details of men in numerous 
ecupations in different regions of the country, but 
little use was made of this material. Dr. Stocks cited 
examples of certain occupations which have given 
the statistical impression of being intrinsically un- 
healthy, as with the high cancer rate in 1930-32 
amongst workers in slate, or the 17 per cent excess 
mortality for Lancashire coalminers over Nottingham 
and Derby miners in 1930-32, which owe their un- 
favourable mortality rates to their localization in 
‘ounties whereby the workers and their families share 
higher death-rates. In 1911-14, London’s mortality was 
5 per cent above and the average mortality of the 
neighbouring rural areas was 27 per cent below the 


rural rate, London’s excess above the neighbouring 
rural areas being 48 per cent. In 1931-34 this was 
reduced to 32 per cent. The inland towns with more 
than half their males at work in manufacturing 
industries, or mining and the northern textile towns, 
had a standardized mortality in 1911—14 between 35 
and 40 per cent above that of the neighbouring rural 
areas, an excess which in 1931-34 was reduced to 
25-30 per cent. The harmful effects of the older 
manufacturing industries upon the health of the 
towns in which they are located appears to have 
diminished during the last twenty-five years, but is 
still considerable. The Registrar-General’s review 
for 1934 associated the mortality of residents in the 
large towns with three factors: overcrowding as 
measured by persons per room; the proportion of 
partly skilled or unskilled workers in the population ; 
and the latitude, the mortality increasing in the 
more northerly towns especially among men of the 
unskilled class and their wives, but not among men 
of the professional class although present in their 
wives. With rural workers the effect of “‘northernliness”’ 
on men’s mortality is slight and is entirely absent in 
the unskilled class. 


Phytoplankton of the Thames 


A COMPREHENSIVE study of the phytoplankton of 
the River Thames made by C. H. Rice during the 
period 1928-32 has recently been published in two 
papers (Ann. Bot., New Series, 2, No. 7, 539-582, 
July 1938). In the first paper, the author, after a 
brief historical review, discusses the chemical and 
meteorological data such as air and water tem- 
peratures, sunshine, rainfall, natural flow of the 
river, chemical analyses. Then follows the author’s 
researches on the phytoplankton of the main river. 
Here are assembied such important data as amount 
of phytoplankton, relation between its quantity 
and the environmental factors, composition and 
periodicity of the phytoplankton, with a list of con- 
stituent alge. The phytoplankton consists, as in 
other rivers, chiefly of diatoms, and monthly maxima 
of different genera are given. Green alge began to 
be prominent in mid-summer. Sunshine and flood 
rainfall (with its effect on velocity) are shown to be 
responsible for differences in composition and amount 
of plankton. Further detailed observations on the 
phytoplankton of the main river are given in the 
second paper. Here are considered periodicity of 
diatoms, Chlorophycee and Chrysophycer, and 
factors affecting periodicity. The plankton of the 
tributary streams and backwaters is then described. 
Evidence is brought forward to show that the 
plankton of the main river is not derived from that 
of the tributaries and backwaters, but rather from 
the bed in the shallow parts of the river. 


Ash Content of Apple Shoots 

V.G. Varpya (J. Pom. and Hort. Sci., 16, 101; 1938) 
has investigated the seasonal cycles of ash con- 
stituents in the terminal shoots of 15-year-old Lane’s 
Prince Albert apples growing on Malling stocks II, 
V, Vil, IX and B, in an attempt to find a relation 
between stock influence and nutrition. Well-defined 
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seasonal cycles of lime, magnesia, potash and phos- 
phoric acid were recorded. These were similar for 
all the stocks except MIX, which showed earlier 
cycles for total ash and P,O, in the bark. Trees on 
M IX alone showed a high percentage of lime and a 
low percentage of potash in the shoots compared with 
those on the other stocks. P,O, showed a negative 
and MgO a positive correlation with the known 
vigour of the stocks, and MgO was negatively corre- 
lated with precocity, the values for M IX and M VII 
being particularly low. Particular attention is given 
to the bark/wood ratios of ash constituents, and in 
this respect trees on M IX are outstanding, the ratio 
for phosphoric acid being highest, and for ash, lime, 
magnesia and potash, lowest compared with the 
other stocks. The bark/wood ratios are shown to be 
related to vigour, those for ash and magnesia being 
positively correlated, and for P,O,; negatively cor- 
related, with tree height. 


Quadrivalent Nitrogen 


THE number of known free radicals of the type of 
diphenyl nitrogen oxide, containing quadrivalent 
nitrogen, is at present extremely small. W. Hiicke 
and W. Liegel have recently described the prepara- 
tion of phenyl-9-trans-decalyl nitrogen oxide (Ber. 
deutsch. chem. Gesells., July). The discovery of this 
substance resulted from an investigation of the pro- 
perties of 9-nitroso-trans-decalin, which was found to 
differ from aromatic nitroso-compounds through its 
inability to form azo- or azoxy-compounds by con- 
densation with primary amines or phenyl-hydroxyl- 
amine. On the other hand, it reacts easily with 
phenyl magnesium bromide to produce phenyl-tert.- 
decalyl-hydroxylamine, a colourless compound which 
oxidizes slowly on exposure to the air to form pheny!l- 
9-trans-decalyl nitrogen oxide (C,H,-NO-C,H,,), 
a stable red substance, the molecule of which contains 
quadrivalent nitrogen and from which phenyl-9- 
trans-decalylamine can be obtained by reduction. 
This reaction appears to be peculiar to the aromatic 
series, since the reaction between 9-nitroso-trans- 
decalin and alkyl magnesium halides results only in 
the formation of hydroxylamino-decalin. 


Statistical Methods in Engineering Specifications 


IN a paper entitled “A Statistical Examination of 
Specifications for the Mechanical Testing of Line 
Insulators” by W. T. O’Dea (J. Inst. Elec. Eng., 83, 
No. 501, September), the probabilities involved in 
certain clauses of a Central Electricity Board speci- 
fication are analysed mathematically. It is shown 
that a batch of 2,700 units stands an even chance 
of acceptance, as the result of testing a sample of 
18 for ‘guaranteed minimum’ strength, despite the 
fact that there may actually be 130 defective units 
in the batch. Such an accepted batch is made up 
into strings of nine, in which case 35 per cent of 
single strings or 55 per cent of double strings may be 
expected to contain at least one defective unit. It 
is suggested that better results might be obtained 
by the application of one of the statistical methods 
described in Dr. E. 8. Pearson’s “Statistical Methods 
in Standardisation”’, (B.S.S. 600, 1935). The author 
also suggests that although there is so much latitude 
in the applicability of present specifications, their 
clauses may have forced manufacturers to produce 
designs in which the quality of resistance to thermal 
stresses is unjustifiably impaired. Statistical methods 
of appraisement might be expected to restore any 
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such lack of balance in design and also to liscount 
substantially the effects of possible prior t« ting by 
manufacturers, which may at present invalidate the 
conclusions reached by an inspector. Th paper 
concludes with appendixes which illustrate the 
necessity of choosing an adequately large s; nple, a 
matter upon which existing specifications are eom. 
monly in error. 


Variation of Cosmic Rays with Time 


THE absence of any marked variation of the 
intensity of the cosmic rays with the position of the 
Milky Way in the heavens has been thought to exclude 
the generation of the radiation within our galaxy. 
H. Alfvén (Phys. Rev., 54, 97) shows that the paths 
of the particles are probably greatly complicated by 
electric and magnetic fields in interstellar space. The 
east-west asymmetry of the cosmic rays shows that 
there is an excess of positively charged cosmic ray 
particles. The resulting interstellar space charge 
will be neutralized by slowly moving ions which 
should follow the motion of the stars. If the cosmic 
ray particles are not isotropic relative to the stellar 
system—for example, if they have no share in the 
galactic rotation, as formerly suggested by ( ompton 
and Getting—the relative motion of fast and slow 
particles leads to the existence of large magnetic 
fields in space. With even a small anisotropy the 
fields would bend cosmic ray paths in curves of radii 
small compared with interstellar distances. A high 
degree of isotropy of the radiation is therefore a 
consequence of the charge on the particles, and tells 
us nothing about the place of origin of the rays. 


Physical Changes on the Moon 


Mr. Rosert BARKER has a paper with this title 
(J. Brit. Astro. Assoc., 48, 9; July 1938) in which he 
records the results of observations by himself and 
others on certain lunar features alleged to show 
physical changes. Thus, two of the southern bands 
radiating from Aristarchus have very variable ex- 
tensions, and these could be best described as due to 
lowly vegetation subject to fluctuating harvests. A 
mound between Cassini and the Great Alpine Valley 
shows considerable changes during each lunation, 
and Emley supports Pickering’s view that this 
phenomenon is due to hoar frost. Mr. Barker claims 
to have mapped a number of new craterlets in the 
south-west area of Mare Crisium, and several other 
lunar observers have corroborated his discovery. He 
suggests that they escaped detection for a long time 
because they are the source of obscuring matter. 
Amongst other changes noticed, reference may be 
made to those on the west wall of Plato, and the 
variations in depth of colouring and area were also 
recorded by Mr. W. E. Fox, Newark. Mr. Barker 
describes the changes as those that could be produced 
by quick-growing vegetation which has about 15 
days in which to complete a cycle of germination, 
growth and fructification. Mr. T. L. MacDonald 
contributes some notes on the paper, and as director 
of the Lunar Section of the British Astronomical 
Association, he is cautious before committing himself 
to acceptance of vegetation on the moon. Varying 
libration or changes in the heating of the lunar 
surface may, he suggests be responsible for altera- 
tions in colour effect. Further observations by inde- 
pendent observers and the investigation of the 
correlation of the effect with libration and other 
factors are most essential for progress in this branch. 
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Three Meteoritic Falls in the U.S.S.R.* 


Stony METEORITE OF KAINSAZ 


FALL of meteoritic stones took place or 
A September 13, 1937, at 11.15 U.T. near the 
Kainsaz collective farm (Muslium ; Tartar Republic), 

96’ N. and 53° 15’ E. 

\ fire-ball (bolide) with a short fiery train was seen 
moving in a north-west direction, leaving behind a 
emoky trail persisting for 10-15 minutes ; in the air 
the fire-ball was divided into parts. The detonation 
was heard at a distance of 130 km. 

The fragments of a stony meteorite were scattered 
wer the surface of an ellipse stretching in a north- 
westerly direction, with the axes 40 km. and 7 km. long. 

The largest, very well preserved fragment, weighing 
about 102-5 kgm., fell at Kainsaz, the extreme north- 
west point of the ellipse ; and the smallest, nut-sized 
fragment, at the opposite point of the ellipse, near 
the village of Kosteievo. Between these two points, 
, number of smaller fragmentgwere found, weighing 
53 kgm. (Kainsaz), 27-5 kgm. (Tash-Elga), 22 kgm. 
Krasny Yar) and others; a total of fifteen frag- 
ments, with the total weight of more than 200 kgm., 
have been found. 

The depressions caused by the largest fragments 
had the appearance of small pits with the depth 
approximately equal, with one exception, to the 
vertical dimension of the fragment. 

The fragments found were a dark-grey colour with 
1 greenish hue inside, had chondrules, and were 
covered with a black, somewhat rough crust with 
haracteristic piezoglypts. These specimens affected 
» magnetic needle slightly. The meteorite has been 
provisionally referred to the chondrites. 

, L. S. SELIVANOV. 
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Stony METEORITE OF KAPTAL-ARYK 


The stony meteorite fell on May 12, 1937, at about 
16.45 U.T. in the centre of the village of Kaptal- 
Aryk (Kalinin, Kirghizian SSR), 42° 27’ N., and 
73° 22’ E. The flight of a fire-ball (bolide) of a 
slightly reddish colour, was observed, from which a 
large number of small sparks were scattered, forming 
a bright trail, instantly disappearing behind the fire- 
ball. 

The fire-ball was seen moving from east to west. 
All the phenomena of the fall lasted not more than 
two or three seconds. At the beginning a din was 


heard, resembling that produced by the flight of 


several aeroplanes ; then a deafening detonation was 
heard, audible at a distance of 20-30 km. The flight 
of the fire-ball was noted at Frunze within a distance 
of 70 km. from the place of fall. No marked illumina- 
tion of the country was observed ; the illumination 
within a distance of 45 km. from the place of fall (at 
the Karl Marx collective farm) resembled moonlight. 


The meteorite penetrated 60 cm. into the hard soil of 


the street. 

On the surface the stone has a black smooth crust 
about 0-5 mm. thick, and characteristic piezoglypts. 
The inner mass of the stone is traversed by closely 
spaced black veins. On the fracture surface grains 
of nickel-iron are perceptible. 


*Communicated by Dr. W. Vernadsky, chairman of the Meteorite 
Committee of the U.S.8.R. Academy of Sciences. 


The initial weight of the meteorite is estimated 
at 3-5 kgm. The meteorite may be provisionally 
referred to the veined chondrites. The total weight 
of the three parts of the meteorite delivered to the 
Academy of Sciences of the U.S.S.R. is 2,904 kgm. 

D. P. MaLiuGa. 
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Stony METEORITE OF LAVRENTIEVKA 


On January 11, 1938, at about 10.30 U.T., a 
meteorite of a lens-like shape, weighing about 1} kgm., 
was seen to fall near the village of Lavrentievka, 
Orenburg region (52° 27’ N.; 51° 34’ E.). 

The meteorite fell within a distance of 18-20 
metres from T. A. Zhigunov, a hunter, who picked 
it up immediately. Previous to the fall this witness 
heard in a northerly direction a din with three 
detonations following each other at equal intervals, 
each subsequent stroke being stronger than the one 
preceding it. 

The detonations preceding the fall of the stone 
were heard by many of the inhabitants of the village 
of Lavrentievka and other neighbouring villages. 
However, neither T. A. Zhigunov nor anyone else 
observed any light phenomena, although the sky 
was perfectly cloudless. 

The stone fell on a frozen ploughed soil not covered 
with snow; it penetrated only 5 cm. into the soil. 
During the fall the stone scattered on different sides 
clods of frozen earth over an area up to two metres 
in addition, as observed by T. A. Zhigunov, 
the stone itself was for some time revolving about its 
axis. 


in radius ; 


Greek Earthquake 


YUDDENLY, and without any premonitory 
w tremors, in the early morning of Wednesday, 
July 20, a very large area centred in northern Attica, 
Greece, was disturbed by a violent earthquake (see 
Nature, July 30, p. 202), which did much damage 
to property and caused the deaths of twenty people 
and injuries to a hundred others. It is now possible 
to add some further details of this shock from a 
preliminary report prepared by Prof. N. Critikos, of 
the University of Athens, though the final conclusions 
will not be available for some time. 

The first pulses to reach the seismological observa- 
tory at Athens did so at 2h. 24m. 19s. (T.m.E.0O.), 
and thus the initial time of the shock must have 
24m. 13s. + 2s. The pulses immediately 
succeeding these were of such violence that both 
seismographs at the observatory were forced from 
their bearings and damaged. The 1,000-kgm. Wiechert 
horizontal pendulum was so seriously damaged that 
it took several days to repair, but the 1,200-kgm. 
Wiechert vertical instrument was put right almost 
immediately, and was registering again about one 
and a half hours after the initial shock. This latter 
instrument registered small aftershocks at intervals 
of five or ten minutes for several hours. 

The very strong tremors were felt by people in 
Athens to last 8-10 seconds, being preceded and 
accompanied by quite loud deep-toned underground 
rumblings. The preliminary movement appeared to 
be horizontal and then undulatory with a slight 
diminution of intensity towards the middle of the 
duration. It appeared to come from the north- 
north-east and to be travelling to the south-south- 
west. On the coast at Scala Oropos, in the epicentral 
region, the intensity of the shock was much stronger 
and it also appeared to last longer. The region over 
which the shock was felt macroseismically extended 
as far as the island of Lemnos (Castro), that is, more 
than 250 km. in this direction, but in the perpendicular 
direction searcely 140 km. to Lamia-Syra. Thus the 
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Two minutes after the fall, T. A. Zhiguno, Picked 
up the stone and felt it to be too hot to be held rm 
a clenched hand; therefore he placed it on th, 
ground ; in about ten minutes the stone had cooled 
to such an extent that it could be readily 
the hand. 

During the fall, a small chip was split off from th 
stone. Later on, three more small pieces wor 
broken from it. All these pieces, placed 
with the bulk of the stone, reproduce the 
lens-like shape of the stone. 

The weight of the four fragments of the stone 
thus assembled is 793-60 gm. Moreover, probably 
200 gm. were lost in the crushing of the stone, ~ 

The meteorite may be referred to white chondrites 
and contains a rather large number of chondrules 
and metallic grains. The mat smooth crust of the 
meteorite is of a black-brown colour and has no 
piezoglypts. 

The study of this fall was made by the present 
writer. The five fragments of the meteorite mep. 
tioned above have been placed in the meteorite 
collection of the Academy of Sciences of the 
U.S.S.R. 


iken in 


together 
original 


E. L. Krrvov. 


of July 20, 1938 


epicentral region was elongated in a north-east —south- 
west direction. The villages affected slightly in 
Attica were Kakossalesi, Malakasa, Kapandriti, 
Kiourka and Kalamos, whilst the villages in which 
most damage was done include Scala Oropos (with 
Nea Palatia and Pontion), Chalcoutsi, Oropos and 
Sycaminon. 

From the above evidence it appears that the epi- 
centre was near the north coast of Attica at a distance: 
of 42-5 km. from Athens, and near a point having 
geographic co-ordinates lat. 38°35° N., long. 23°8° E 
The fact that the seismic energy was propagated to a 
greater distance in a north-east—-south-west direction, 
that is, in the direction of the great tectonic fault 
which passes between Mt. Pentelica and Mt. Parnes, 
suggests that there was a sudden vertical movement 
of this fault resulting from a positive orogenic move- 
ment. 

The earthquake has been followed by numerous 
feeble aftershocks only one or two of which have 
been felt as far as Kapandriti Tatoi, Eretrie and 
Chaleis. Another shock, of moderate intensity, and 
having the same epicentre, took place on July 
27d. 3h. 29m. 19s. (T.m.E.O.) and was just sensible 
in Athens. Slight aftershocks were continuing 
infrequently even on August 12. 

Although Greece as a whole is liable to earthquakes, 
the region near and to the north of Athens has not 
been considered as being active seismically on 4 
destructive scale in recent times. Modern research, 
however, indicates that it was probably a seismically 
active region during the seventh and eighth centuries 
A.D., and this activity appears to have been renewed 
in the present instance. 

The damage done during the earthquake of July 20 
was serious chiefly to old and/or badly constructed 
buildings. An interesting case concerns the primary 
school at Kalosalesi, the walls and roof of which 
appear to have moved independently, causing great 
damage at junctions. 
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TIAHIS volume constitutes an interim report of a 
| committee appointed by the Medical Research 
Council seven years ago to investigate the subject 
of epidemic and other illnesses in schools from both 
the scientific and practical points of view. Of the 
schools investigated, twenty were public schools for 
boys and seventeen for girls, the majority of the 
pupils being boarders, and the social class being very 
similar in both. Most of the pupils had been to 
preparatory schools, so that there was no sudden 
change in environment—from the family to school— 
between thirteen and eighteen years of 
age. The criterion of sickness adopted was that 
causing at least one day’s absence from school. 
The following are some of the points that emerge 
enormous amount of data collected and 
analysed Nasopharyngeal infections from the 
attack rates seemed to be more prevalent among the 
girls; but this is apparently not because girls are 
more susceptible than boys, but because the girls 
are subjected to stricter surveillance. The common 
cold was one of the most important causes of lost 
time, and if influenza is included, making one group 
of “nasopharyngeal infection’’, accounts for as much 
as 53 per cent among girls, and 43 per cent among 
f all time lost on account of minor respiratory 
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* Epidemics in Schools: an Analysis of the Data collected during 
the First Five Years of a Statistical Inquiry by the School Epidemics 
(Privy Council : Medical Research Council, Special Report 
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JERHAPS the most interesting part of the 

eighteenth annual report of the Forestry Com- 
missioners for the year ending September 30, 1937 
(London: H.M. Stationery Office. 1s. net), is the 
account of the work undertaken to give effect to the 
Government policy for the Special Areas in connexion 
with afforestation. In the previous annual report (to 
September 1936) reference was made to the initiation 
of a scheme of afforestation and forest workers’ hold- 
ings in the Special Areas of England and Wales. It 
was then pointed out that both the acquisition of 
the necessary land and the provision of plants would 
take time, so that no large scheme of afforestation 
could be anticipated during the present year. 

The scheme proposed envisaged the acquisition of 
100,000 acres of plantable land, its afforestation and 
the formation of 500 forest workers’ holdings in three 
years. This proposal was regarded as an experimental 
step which, if successful, would be followed by a 
larger scheme covering 200,000 acres and 1,000 hold- 
ings to be put through in ten years. 

At the close of the year under review, 568,000 acres 
were examined in or within a 15-mile radius of the 
Special Areas, namely, 225,000 in the Northern Area 
(Durham, Tyneside, Haltwhistle and West Cumber- 
land) and 343,000 in the South Wales Area. Of this 
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troubles. Epidemic influenza was almost confined 
to the Lent term, and many other diseases showed 
a tendency to be concentrated into this term. The 
incidence of injuries was heaviest among boys in the 
Christmas term; but whether this is due to intensified 
activity as a result of good health, or to more football 
in this term, is uncertain. Boys suffer twice as 
frequently from middle ear disease, two and a half 
times as frequently from pneumonia, and eleven 
times as frequently from acute rheumatism, compared 
with girls. There is no evidence as to the cause of 
this greater incidence upon boys; it may be a real 
sex difference, but it may in part be due to the fact 
that girls are under stricter supervision. More than 
half the boys and half the girls had had their tonsils 
removed, but there is no evidence that wholesale 
tonsillectomy results in a diminished incidence of 
nasopharyngeal and some other diseases. 

In regard to the apparent relation between herpes 
zoster and chicken pox, it is of interest that in 
eighteen out of twenty occasions when zoster preceded 
chicken pox, the first case of chicken pox might, 
from the point of view of time, have been infected 
from a case of zoster. 

Dr. Lempriere contributes an interesting historical 
introduction on the medical history of public schools, 
and Dr. Griffith a section on the bacteriology of otitis 
media and mastoid disease, pneumonia and strepto- 
coceal infections, with determinations of the types 
of micro-organisms present in these infections. 





area, 72,000 acres in the north and 80,000 acres in 
South Wales were found to be subject to rights of 
common and so not available for the purpose in 
view. On the whole, owners of land were favourable 
to the scheme. By the end of the year, 42,900 acres 
of plantable land had been acquired spread in nearly 
equal amounts between the two regions. 

Nursery work had to be considerably extended and 
a large new nursery has been established at Tair Onen 
in the neighbourhood of Cardiff. At this nursery no 
less than seventeen forest workers’ holdings have been 
established. Although probably but little known 
to the public, this side of the activities of the 
Commission is by no means the least interesting, for 
the work has been brought to a high level of 
efficiency. 

Owing to a shortage of plants it was not found 
possible to carry out the additional planting work 
either during the season of 1936-37 or that of 1937-38 ; 
in the latter year the projected programme of 3,350 
acres being reduced to 3,000 acres. It is added: 
“Except for any ill-effects due to the prolonged 
drought of the spring of 1938, plant supply should 
not in future be a limiting factor’’. It is to be feared 
that in some parts of the country at least there 
will have been a considerable mortality, both on 
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Government and private estates, in connexion with 
the plantings of early 1938. 

During the course of the year, the report states, 
“an interesting landmark, the million acres, was 


passed, the total acquired to the end of the year- 


being 1,008,500 acres’’. 

The report contains some interesting remarks on 
amenity and the opposition of local bodies to afforesta- 
tion work in what are considered ‘beauty spots’, on 
national forest parks and on private woodlands—all 
points of considerable interest to the general public. 
The Commission is now engaged in undertaking a 
census of woodlands in Great Britain, the last census, 
a somewhat inadequate one, having been undertaken 
in 1924. 


St. George’s Day among Serbian 
Gypsies 

S*: GEORGE’S DAY (Djurdjev Dan) is of all 

“Slavas”’ that most enjoyed by the Gypsies of 
Serbia. This feast, Dr. A. Petrovié says in his con- 
tinuing study of the Serbian Gypsies (J. Gypsy Lore 
Soc., Ser. 3, 17, 2; 1938), is not only a holiday, but 
also a harbinger of spring and new life—first of all with 
respect to food when new vegetables are available, 
from which a woman, using salt and a little bread, 
will make a salad to last a family for a whole day. 
It is also the time when the gypsies cease to sleep in 
the house and take their bedding and the anvil 
outside. They sit, eat and sleep in the open air. 

In the old days, when many Serbian gypsies had 
no permanent dwelling-places, on October 26 O.S. 
(St. Demetri’s Day) they used to select the village 
in which they would stay for the winter; but as 
soon as spring had come, all left their winter quarters 
to meet at some previously appointed spot on 
Djurdjev Dan. One such place was Mirijevo, near 
Belgrade. At such a meeting two to three hundred 
tents of gypsies would be gathered together. Every 
family slew a sheep for the ceremonial meal. ;In this 
meal the whole body of the sheep was brought. to the 
table with the horns still on the head to show how 
large the sheep had been. The larger the hiens, it 
was believed, the bigger the sheep. All the giéld and 
silver coins the family possessed were hung pround 
the neck of the roasted sheep, indicating wk'at sort 
of a year the host had had. After this followed 
greetings and questions as to the happenings of the 
preceding year. Marriages followed. Eating. drinking 
and revelling lasted the whole day. In this manner 
they said they were seeing the winter off down-stream, 
along the Danube. 

At Kopljari, on the eve of St. George, a thread was 
taken and hung for a time on a rose-branch. It was 
then fastened around the neck of a child, where it 
was left until it broke. Members of the family gather 
and weave garlands of flowers, one being thrown on 
the wood-shed for storing maize with the words “Let 
the shed be full of maize’’. Another is thrown on 
the corn-loft with a similar formula. At night one 
of the men goes to the field of a rich man and gathers 
green corn, which he then throws on his own fields, 
with a formula expressing his desire to become a 
“‘master’’, as the man from whom he has stolen the 
corn. A branch stolen from another man’s tree is 
made into a cross and painted to ensure fertility 
“like that of the hazel-nut”. An elaborate ceremonial 
is observed in preparation for the feast, and all must 
first bathe naked in the river. 
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Science News a Century Ago 


The Entomological Society 


AT a meeting of the Entomological So. 
on October 1, 1838, J. F. Stevens, president, being 
in the chair, ““The Rev. M. Taylor presented specimens 
of the different sexes of a species of wasp, and of 
Ripiphorus paradoxrus, a singular species of beetle 
which is parasitic in their nest. An extended dig. 
cussion in which several members joined, took place 
relative to the hexagonal formation of the cells of 
bees and wasps, in reference to Mr. Watcrhouse’s 
theory upon the subject. The following memoix 
were read: ‘Notes upon the Egg-Cases of the 
Blattz and their Parasites by Mr. Sells. 2. A foy 
words in reply to Mr. Macleay’s Remarks upon the 
Metamorphoses of Crustacea, by Mr. Westwood. 
3. Observations on the Habits of the CEstrid» by My 
Sells.’ ”’ 


ty held 


Charles Tennant (1768-1838) 


On October 1, 1838, Charles Tennant, founder of 
the chemical firm of Charles Tennant and ('o. Ltd. 
died at Glasgow at the age of seventy vears. Bom 
at Ochiltree, Ayrshire, on May 3, 1768, he was 
educated at the parish school and was then set to 
learn silk manufacturing. When twenty years of 
age he became the managing owner of a bleaching 
field at Darnley near Paisley, where he discovered a 
method of controlling chlorine gas by the admixtur 
of lime. His discovery led to the abandonment of 
the old processes of boiling the cloth in weak alkali 
and of exposing it to the sun and air for several days, 
and effected great savings. In 1800, with the aid of 
four partners, he established the famous works at 
St. Rollox, Glasgow. 

Although Tennant was unsuccessful in upholding 
the validity of his patent in the courts, his services 
to industry were acknowledged by the bleachers of 
Lancashire presenting him with a service of plate. 
A history of the firm he founded was published in 
1922. 


Science in Austria 


On October 6, 1838, the Atheneum published an 
article by its correspondent in Germany, who re- 
ferred to science in Austria. ‘It is a remarkable 
fact,’’ he wrote, “that Vienna is the only European 
capital in which there is no academy or association 
for the cultivation of science, organised under the 
sanction and encouragement of the State.’ Leibnitz 
had made an attempt to found such an institution 
and a plan was brought forward under Maria Theresa 
in 1773, but “nothing further was dreamt of the 
special cultivation of science in Austria, till last 
year; when twelve men, well known for their 
learning and abilities presented, by the hands of the 
Archduke Lewis, a petition for the establishment of 
an Academy of Science at Vienna. These twelve men 
were—Jacquin, Littrow, Prulite, Baumgartner. Els- 
ingshausen, and Schreiber, as representatives of the 
Mathematical and Physical class; and Kopitar, 
Wolf, Buchholz, Arneth, Chonel, and Hammer- 
Purgstall, for the Philological and Historical class. 
No notice has, we believe, been taken of this petition ; 
and we presume that Prince Metternich does not 
deem it becoming in a fond and paternal government 
to give its subjects the pain of thinking.” 
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Societies and Academies 
Paris 


my of Sciences (C.R., 207, 313-325, 
Aug. 1, 1938). 


Acade 


, Mugs. G. Courtot and J. GUILLEMIN : 
il case of birefringence caused by the 
of a transparent substance. 
Convergence of trigonometric series. 
Fluid movements providing a 


A. CoTTON 
An abnor 
ompressit 

A. DENJOY 

H. PAILLoux : 


ries of relevant surfaces. 
R. GRANDMONTAGNE : 
ght of the 
Ravleigh’s results. 
R. Pranitot: Use of dry rectifiers [copper oxide in 
|] for the production of continuous high tension 


Annual variations of the 
Comparison with Lord 


night sky. 


current |. 
H. GuTTon 
propagat n of 


Attempt at the 
waves of 16 cm. 
was obtained 
Mont Beuvray 


and 5S. BERLINE: 
electromagnetic 
wave-length. Good transmission 
between the Puy de Déme and 
152 km.) 
Y. Ta: Study of the 
and trans isomers in the near infra-red. It is possible 
) distinguish between these isomers from the spectra. 
L. Amy: Optical properties of disturbed liquids 
bserved by reflection: influence of dilution. The 
lour by reflection of a suspension is independent of 


absorption spectra of cis 


the dilution. 
S. NIKITINE : 
photodichroism. 
H. Hvutusper and Mire. Y. Cavucnolis : 
existence of element 93 in the free state. 
M. Fersper: A method of determination of the 
degree of dependence of the disintegrations of atoms 
f polonium. 
P. Monparn-Monvat and R. PAris: Thermo- 
metric study of the neutralization of weak acids and 


Generalization of the theory of 


Probable 


pases. 

Mite. M.-L. DELWAULLE, F. Frangois and J. 
WizgMANN: Application of the Raman effect to the 
study of complexes existing in solutions containing 
mercuric iodide and alkaline iodide. 

W. BRoNIEWSKI and S. Mazeis : 
ron containing iron oxides 

R. PasEAU: Raman effect 
constituents of a mixture of 
derivatives of benzene. 

P. CouruRIER: Catalytic reduction of arylali- 
phatic ketones in the presence of amines ; remarks 
d propos a synthesis of ephedrine. 

E. AUBEL: Reduction of nitrites by Bacillus coli. 

L. BaLozer: Adsorption of the virus of [sheep] 
rot by aluminium hydroxide [prepared by Will- 
stétter’s method]. Virulence of the complex. Ap- 
plication to vaccination. Immunity is conferred on 
sheep by vaccination with the aluminium precipitate. 


The temper of 


in determining the 
isomeric dihalogen 


Brussels 


Royal Academy (Bull. Classe Sci., 24, No. 5; 1938). 


L. GopEaux : Researches on the cyclic involutions 
belonging to an algebraic surface (5). 

H. BurreensacH: Symbolization of crystalline 
forms. After a discussion of the systems of Miller 
and Lévy, the author proposes a system believed to 
combine the advantages of both. 
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O. Dony-Htnavutt: Use of forged molybdenum 
without supporting walls for electrical heating up 
to 2,000° C. (see later paper by Michel). 

E. ASSELBERGHS: Stratigraphic position of J. 
Cornet’s Lubudi system. A discussion of the geology 
of part of the Belgian Congo along the Luababa 
River. 

M. BreLtot: Subharmonic functions and sweeping 
out. 

P. DeEFRISE: Multiple Abelian curves without 
points de diramation. 

J. Micnet: Behaviour of refractory metals, and 
in particular that of molybdenum, at high tempera- 
tures. A new electric furnace with a molybdenum 
resistor. Measurements on the rate of loss of weight 
of molybdenum due to evaporation and oxidation 
at high temperatures have led to a design for an 
electric furnace in which the molybdenum heater is 
not in contact with any insulating support; it 
can be used up to 2,000°C. 

R. Deray: The fundamental hypothesis of T. de 
Donder can be demonstrated if the velocity of re- 
action is a function of the state of the system. 

P. vaAN RyYSSELBERGHE: Note on the velocity of 
reaction. 


Cape Town 
Royal Society of South Africa, June 15. 


F. Gorpon Cawston: Succession of teeth in 
molluscs. A comparison is made of the relative 
length of the radule of terrestrial and freshwater 
molluses, the former possessing many posterior rows 
of teeth which can never come into play. Terrestrial 
species, being more exposed to injury during feeding, 
show more sign of constant succession of teeth than 
do the shorter radule of freshwater species, which 
also contain far more teeth in each row. A comparison 
of embryonic radule with those of the adult shows 
that some increase in size of the teeth occurs in both 
terrestrial and freshwater molluscs. 

H. F. P. Herpman: The work of R.R.S. Dis- 
covery II. 

T. J. Hart: Plant life in the Southern Ocean. 

A. Oac, B. Gorsman and K. W. Smpson: The 
quartz horizontal intensity magnetometer (Q.H.M.). 
As these magnetometers are to be used for the inter- 
comparison of magnetic standards at magnetic 
observatories throughout the world, the communica- 
tion dealt with the intercomparison of two Q.H.M.’s, 
Nos. 29 and 30, at the Magnetic Observatory, Cape 
Town, which are to be used for diurnal variation 
determinations of declination and horizontal intensity 
at stations throughout the Union of South Africa. 
The results show an excellent agreement between the 
two instruments and their suitability for diurnal 
variation determinations. The comparison with 
the C.I.W. magnetometer No. 17 was also satis- 
factory. 


July 20. 


A. V. Duture and S. GarsipE: Studies in South 
African Ricciacee. (2) The annual species of the 
section Ricciella (concluded) ; R. Compacta sp. nov., 
and R. rautanenii Steph. R. compacta from Stellen- 
bosch is a dicecious, annual, synsporous species and 
may possibly be of hybrid origin. RR. rautanenii 
occurs on alluvial mud and is widely distributed in 
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South Africa, but appears to be absent from the area 
of winter rainfall. Two noteworthy features of cell 
structure are the presence of pink sap and a solid 
anthocyanin body in pigmented cells, and of elongated, 
slit-like pits in the ventral tissue of old thalli. 

M. R. Levyns: Some evidence bearing on the 
past history of the Cape flora. At the present time, 
the main area of occupation of the Cape flora is along 
the coastal belt of South Africa. Recent work by 
geologists and archeologists indicates that in Quatern- 
ary times South Africa was subjected to considerable 
fluctuations of climate. During pluvial phases 
conditions would have allowed the Cape flora to 
occupy much larger areas than it does to-day. During 
arid times the existence of this flora would have been 


challenged, and it is suggested that the importance of 


the mountains of southern Africa lies in the fact that 
they provided a refuge for the flora when in danger 
of extermination. This would explain the concentra- 
tion of species on the mountains of the Cape. 


Geneva 
Physical and Natural History Society (May 19). 


A. CHarx: Geology of the Hirmente (Haute-Savoie). 
A detailed stratigraphical and tectonic study. 

A. Jayvet: The presence of Riss quaternary 
deposits at Bellegarde (Departement de |’Ain). Road 
repair work has exposed a succession of formations 
containing non-striated alpine rocks and local rocks. 
It is concluded that this is the nose of the Riss glacier, 
prev iously thought to extend nearly to Lyons. 


June 16. 


Tx. PosterNaK: Constitution and synthesis of 
pheenicine, the pigment of Penicillium pheaniceum. 
Pheenicine is the 4, 4’-dimethyl-2, 2’-dioxydiquinone. 
The hexa-acetate of its leuco-derivative is produced 
by Thiele’s reaction, starting from Brunner’s ditolu- 
quinone ; saponification followed by oxidation leads 
to pheenicine. 

E.A.H. FrizepxHem: Contribution to the chemo- 
therapy of African sleeping sickness. Experiments 
with arsenic-sulphonic acids. Oxynapthoquinones have 
a trypanocidal effect, and on combining them with 
substances of known therapeutic value, such as 
phenylarsinic acids, a definite chemo-therapeutic 
effect is obtained. A convenient compound of low 
toxicity and high trypanocidal effect is the sodium 
4-(4-arsono-anilino)-1, 2-naphthoquinone-8- 
This has given good results with 


salt of 
sulphonic acid. 
human trypanosomiasis. 

F. Cnopat and Mixe. G. Martin: _Ineffectiveness 
of colchicine in purely nuclear process. Cultures of 
Staphylococcus aureus are not sensibly affected by 
colchicine. Bacteria being essentially nuclear in 
nature, this confirms previous work on the garlic 
showing that this alkaloid affects the protoplasm of 
the cell and not the nucleus. 

J.-Pa. Burrie, Cx. June and P. Rossiter: Ob- 
servations and new theory of a lacustrine optical 
phenomenon: irisation of March 8, 1938. This 
phenomena seems to have been an inferior rainbow. 
Wartmann’s view, also held by Forel, that it was due 
to interference produced by pulverulent matter 
forming a ‘grid’ on the surface of the water, is not 
supported by the measurements made. 
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5.W.20 
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Great Britain and Ireland 

Rothamsted Experimental Station, Harpenden : 
cultural Trust. Report for 1937. Pp. 225. (Harpenden 
Experimental Station.) 2s. 6d. 

Standing Commission on Museums and Galleries. Secor 
Pp. 39. (London: H.M. Stationery Office.) 9d. net. 

The Macaulay Institute for Soil Research. Collected Papers, Vol 1. 
Edited by Dr. W. G. Ogg. Pp. 16+54 papers. (Aberdeen a 

[ 


Institute for Soil Research.) 21s. 
Committee on Bird Sanctuaries in Royal Parks (England “= 
169 
City and University 


for 1937. Pp. 32. (London: H.M. Stationery Office.) 6d. net 
Joint Board of Research for Mental Disease : 

of Birmingham. Annual Report, 1937-38. Pp. 16. (Birnie 

The University.) [199 
Department of Scientific and Industrial Research. Report of the 

Chemistry Research Board for the Triennial Period ended 31st Decem- 

ber 1937; with Report of the Director of Chemical Research, C4 

vii + 146+7 plates. (London: H.M. Stationery Office.) 3s. net. [ 


Other Countries 

Field Museum of Natural History. Geological 
No. 21: New Crocodilians from the Upper Paleocene of Westem 
Colorado. By Karl P. Schmidt. Pp. 315-322. 15 cents. Zoological 
Series, Vol. 20, No. 32: Hemiptera from Iraq, Iran and Arabia. By 
W. E. China. Pp. 427-438. 15 cents. Zoological Series, Vol. 20, No. 
33: Orthoptera from [raqand Iran. By B. P. Uvarov. Pp. 439-462 
20 cents. Zoological Series, Vol. 20, No. 34: Birds of the Crane 
Pacific Expedition. By Ernst Mayr and Sidney Camras. Pp. 453-474. 
20 cents. (Chicago: Field Museum of Natural History.) [139 

University of Illinois: Engineering Experiment Station. Bulletin 
No. 301: The Friction of Railway Brake Shoes at High Speed and 
High Pressure. By Prof. Herman J. Schrader. Pp. 52. 60 cents. 
Bulletin No. 302: Fatigue Tests of Riveted Joints; a report of a 
Investigation conducted by the Engineering Experiment Station, 
University of Illinois, in coéperation with the Department of Publie 
Works, State of California. By Prof. Wilbur M. Wilson and Frank P. 
Thomas. Pp. 114. 1 dollar. Reprint No. 12: Fourth Progress Report 
of the Joint Investigation of Fissures in Railroad Rails conducted 
by the Engineering Experiment Station, University of Illinois, in 
codperation with the Association of American Railroads and the Rail 
Manufacturers Technical Committee. By Prof. Herbert F. Moore. 
Pp. 52. 15 cents. (Urbana, Ill.: U niversity of Illinois.) {149 

Royal Observatory, Hong Kong. The Law of Storms in the Chins 
Sea. By C. W. Jeffries and G. 8S. P. Heywood. (Appendix 3 to Hong 
Kong Meteorological Results, 1937.) Pp. 26+19 plates. ar 
Kong: Royal Observatory.) 2 dollars. 

Proceedings of the California Academy of Sciences, Fourth Series. 
Vol. 22, No. 7: The Te ~ eggs * Crocker Expedition of 1934-35, No. 
36: ponee New Fishes. By H. Walton Clark. Pp. 17 79-186. 
Vol. 23, No. 17: On some Birds rare in, and hitherto unrecorded 

. Chiriaul Province, Panama. By M. E. McLellan Davidson. 
255-262. Vol. 23, No. 18: Studies in the oe 2 North 
Ame rica, I (Hymenoptera). By E. Gorton Linsley. 263-282. 

Vol. 23, No. : Notes on the Breeding Seasons of the Rocky Beach 
Fauna of Monte rey Bay, California. By Prof. Willis G. Hewatt. Pp. 
283-288. Vol. 23, No. 20: Review of the Genus Gastrodes (Lygeide, 
Hemiptera). By Robert L. Usinger. Pp. 289-302. Vol. 23, No. 21: 
A New Rodent of the Genus Nesoryzomys from the Galapagos Islands. 
By Robert T. Orr. Pp. 303-306 + plate 25. Vol. 23, No. 22 : Mammals 
from Sikang, China. By Robert T. Orr. Pp. 307-310. (San Francisco : 
California Academy of Sciences.) (199 

Annual Report on Forest Administration ° nee. including 
Brunei, for the Year 1937. By J. P. Mead. . 1 +8045 plates. 
(Kuala Lumpur: Government Printer.) ; dae? 20. 4d. (199 

Statens Meteorologisk-Hydrografiska Anstalt. Arsbok, 19, 1937. 
ii. Nederbérden i Sverige (Precipitation in Sweden). Pp. 16 +1 plate. 
(Stockholm: P. A. Norstedt and Séner.) 2.50 kr. (199 
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